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This  Is  Your  Book 


You  are  about  to  become  a co-author.  With  the  help  given  here,  you  are 
going  to  write  your  own  book  in  science.  The  science  experiences  in  this  book 
will  guide  your  thinking  about  questions  that  you  will  need  to  answer  in  order 
to  live  a better-informed  life  in  today’s  world.  You  will  find  various  kinds  of 
questions  and  problems  in  this  book;  it  will  be  your  part  as  an  author  to  dis- 
cover and  supply  the  answers. 

Many  times  you  will  need  to  do  an  experiment  or  take  a field  trip  to  solve 
a problem.  Other  times  you  will  need  to  read  your  textbook  and  go  to  other 
references  for  help  in  finding  answers.  Your  classmates  and  teachers  will 
often  be  able  to  give  you  the  information  you  need.  As  you  go  to  all  these 
sources,  you  will  find  that  you  are  becoming  a scientist  as  well  as  a writer  of 
your  own  book,  for  a scientist  makes  use  of  all  kinds  of  sources.  This  book 
will  give  you  a good  start  in  exploring  experiences  in  science. 

It  is  not  enough  just  to  get  information.  You  will  need  to  think  about  it 
carefully.  You  will  want  to  make  a record  of  it  and  write  the  conclusions  you 
reach.  But  there  is  not  enough  space  in  the  workbook  for  all  the  science  ex- 
periences suggested.  Therefore,  you  will  want  to  keep  another  kind  of  record 
as  well.  You  may  wish  to  make  drawings  of  some  of  the  things  you  do  in  the 
laboratory  or  find  on  field  trips,  or  you  may  be  lucky  enough  to  discover  some 
information  that  is  new  to  you.  It  is  handy  to  keep  a separate  notebook  for  re- 
cording certain  of  your  experiences.  In  fact,  this  workbook  has  sheets  that  can 
be  torn  out  and  inserted  in  a ring  binder.  If  you  keep  these  sheets  and  records 
of  your  additional  information  together,  then  both  become  parts  of  a fuller  and 
longer  book  than  this  workbook  alone. 

A good  scientist  always  checks  his  knowledge  after  he  has  finished  a prob- 
lem he  has  been  working  on.  You,  too,  after  you  have  finished  recording  your 
experiences  and  conclusions,  will  want  to  check  on  your  knowledge  and  your 
progress.  At  the  end  of  each  chapter  are  some  self-test  questions  for  you  to 
answer  without  help  from  books  or  classmates,  of  course.  When  you  have  done 
your  best,  then  you  may  use  your  textbook  to  improve  your  answers. 

The  work  of  a scientist  is  subject  to  review  by  other  scientists.  This  book 
that  you  are  completing  will  be  no  exception.  The  ‘"reviewer”  this  time  will 
probably  be  your  teacher  who  will  from  time  to  time  tell  you  how  well  you  are 
doing.  Scientists  are  also  often  questioned  and  judged  on  their  work  after  they 
have  done  the  best  they  can  to  solve  a problem.  You,  too,  will  be  questioned 
and  judged  on  the  quality  of  your  work  at  the  end  of  each  unit.  Your  teacher 
has  a special  set  of  unit  tests.  If  you  have  prepared  your  book  well,  these  tests 
will  prove  to  your  own  satisfaction  how  well  you  have  solved  the  many  prob- 
lems in  Experiences  in  Science. 

The  author  of  this  book  has  enjoyed  preparing  it  for  your  co-authorship.  It 
is  hoped  that  you  as  his  co-author  will  learn  a great  deal  as  you  complete  the 
book  and  be  stimulated  to  a long-lasting  interest  in  science. 

Paul  E.  Blackwood 

May  1960 


Name 


Date, 


Text  pages  13-32 


As  you  study  Chapter  1 in  You  and  Science,  do  the  following  activities  and  experiments. 
In  doing  them  you  will  get  a clearer  and  fuller  understanding  of  the  big  ideas  in  the  chapter. 
Refer  to  Chapter  1 in  your  textbook  as  often  as  necessary. 


1.  How  do  we  make  accurate  observations?  Our  senses  sometimes  fool  us.  So  we  often 
need  to  use  special  instruments  to  help  us  make  careful  observations.  During  the  year  you 
will  use  several  such  instruments.  A little  practice  now  will  help  you  later. 

A.  Getting  the  weight  and  dimensions  of  objects.  Weigh  and  measure  the  length  and  width  of 
the  objects  listed  in  the  table.  Then  choose  two  additional  objects  to  weigh  and  measure. 


Object 

Weight  in  Grams 

Length  in  Centimeters 

Width  or  Radius  in 
Centimeters 

Science  book 

Piece  of  chalk 

Baseball 

B.  Measuring  temperature.  Fill  a glass  with  water.  Put  your  finger  in  the  water.  Guess  its 

temperature.  What  is  your  guess? Now  measure  it  with  a ther- 
mometer. What  does  the  thermometer  read? Try  another 

thermometer  in  the  same  water.*  What  does  it  read? 

C.  With  the  help  of  your  teacher  learn  how  to  use  a microscope.  Look  at  several  objects 

under  it.  In  what  way  does  a microscope  help  you  make  accurate  observations? 


* Scientists  continually  check  their  instruments  for  accuracy.  One  way  to  do  this  is  to  use  more 
than  one  instrument  to  measure  the  same  thing.  If  they  do  not  agree,  then  the  instruments  have  to  be 
rechecked. 
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2.  How  do  scientists  achieve  accuracy?  A.  Why  do  scientists  use  instruments  like  those 
you  used  in  1 above? 

( 

B.  Why  do  scientists  repeat  their  experiments  many  times? 


3.  How  did  one  scientist  solve  an  important  problem?  Describe  the  steps  which  led 
Francesco  Redi  to  reach  a conclusion  about  where  maggots  (larvae  of  flies)  in  meat  come 

from.  His  problem: 


His  procedure:  (Use  drawings  and  your  own  words  to  describe  how  his  experiments  were 
set  up.) 


His  observations: 


His  conclusion: 


His  next  steps: 


4.  What  is  a control  experiment?  Is  moisture  needed  for  mold  to  grow  on  bread?  Set  up 
an  experiment  with  a control  to  help  answer  the  question  about  mold.  Here  are  some  sug- 
gestions. My  procedure:  A.  Expose  a slice  of  bread  to  the  air  until  the  bread  is  dry. 

B.  Break  the  bread  into  two  pieces.  C.  Moisten  one  piece;  leave  one  piece  dry. 

D 

E 

My  observations  of  the  results: 


My  conclusion: 


5.  What  is  the  value  of  different  methods  to  scientists?  In  your  own  words  tell  how  each 
of  the  following  methods  may  be  of  use  to  scientists. 

A.  The  “try  it  and  see“  approach: 


B.  “Chance  discovery”: 


( 


[2] 
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6.  Where  does  a scientist's  work  end?  Study  the  accompanying  diagram.  It  illustrates  at 
least  one  scientists ’s  idea  about  the  way  scientific  methods  work  out. 


A.  To  what  does  a problem  usually 
lead?  


B.  To  what  does  a hypothesis  lead? 


C.  What  does  an  experiment  pro- 
vide?   


D.  What  is  the  source  of  conclusions? 


E.  To  what  do  conclusions  often  lead? 


F.  What  do  you  think  is  the  main  idea  that  the  above  diagram  attempts  to  show? 


7.  How  is  a scientific  way  of  working  useful  in  everyday  living?  Describe  briefly  a situa- 
tion in  which  knowledge  of  a scientific  way  of  working  would  be  helpful  to: 

A farmer: 


A housewife: 


A businessman: 


Yourself: 


8.  How  do  people  get  inf  or  motion  today?  People  through  the  ages  have  sought  informa- 
tion from  many  sources.  For  example,  they  have  appealed  to  magicians,  to  astrologers,  to 
the  gods  of  mythology,  and  to  fortunetellers.  The  use  of  the  scientific  method  is  relatively 
new  in  the  history  of  mankind.  A.  Which  of  the  methods  given  above  do  people  still  use  for 

getting  or  checking  information? 


B.  Give  evidence  for  your  answer  in  A. 
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C.  Select  (from  your  text  or  from  your  own  experience)  one  unscientific  method  of  obtaining 
information  and  state  why  it  is  less  reliable  than  the  methods  of  science 


D.  Why  does  one  scientist  call  the  methods  of  the  scientists  “The  Method  of  Intelligence”? 


9.  Test  Yourself.  A.  In  your  own  words  define  or  explain  the  following  words  or 
phrases.  Check  your  definition  with  your  text.  Use  the  index  and  the  glossary. 

(1)  control  experiment 

(2)  experiment 


(3)  hypothesis, 

(4)  theory  . . , 

(5)  conclusion, 


B.  All  the  facts  given  in  the  paragraph  below  are  correct.  Write  your  own  conclusion  from 
the  facts. 


Dr.  Reed  was  trying  to  find  the  cause  of  yellow  fever.  He  built  a one- room 
house  screened  against  insects.  Three  men  lived  in  it  for  twenty  days  and  nights. 
They  wore  the  unlaundered  clothes  of  men  who  had  been  sick  with  yellow  fever  and 
slept  in  their  bedding.  None  of  the  three  men  got  the  disease.  What  do  you  conclude? 


C.  What  are  some  procedures  used  by  scientists  which  are  useful  to  all  citizens  in  solving 
problems?  Give  three  examples.  (1) 


(2) 


(3) 


[4] 
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D.  Read  the  description  below  of  Mrs.  Carr  and  the  wild  onions. 

The  terrace  on  Mrs.  Carr’s  front  lawn  was  badly  infested  with  wild  onions.  The 
bluegrass  was  not  growing  well.  Each  rain  washed  away  grass  seed  as  well  as  some 
of  the  topsoil.  Any  attempt  to  pull  the  onions  only  broke  the  stems,  and  the  onions 
came  up  more  abundantly.  Mrs.  Carr  had  heard  that  a few  drops  of  creosote  solu- 
tion on  the  stem  of  each  onion  near  the  surface  of  the  ground  would  kill  it.  With  a 
large  medicine  dropper  Mrs.  Carr  squirted  several  drops  of  creosote  solution  on 
the  stem  of  each  onion  near  the  surface  of  the  ground.  She  also  cut  off  the  tops  of 
all  the  onions.  After  a week,  Mrs.  Carr  observed  that  none  of  the  onions  had  come 
up  again. 

Part  One:  (1)  What  was  Mrs.  Carr’s  immediate  problem? 


(2)  What  hypothesis  was  she  testing? 


(3)  Do  you  think  Mrs.  Carr’s  procedure  was  a well-planned  experiment  to  find  out  if  creosote 
will  kill  wild  onions? Why? 


Part  Two:  Use  only  the  information  in  the  paragraph  above.  Mark  the  statement  T if  you 
understand  it  to  be  true;  mark  the  statement  F if  it  is  false.  Mark  the  statement  uncertain 
(U)  if,  on  the  basis  of  your  reading,  the  statement  may  be  true  or  false. 

(1)  The  terrace  of  Mrs.  Carr’s  lawn  had  wild  onions  on  it. 

(2)  The  rain  usually  washed  away  the  topsoil. 

(3)  Bluegrass  prevents  the  loss  of  the  topsoil. 

(4)  The  bluegrass  on  the  terrace  was  not  growing  well. 

(5)  The  presence  of  wild  onions  prevented  the  bluegrass  from  growing  well. 

(6)  Pulling  the  onions  was  a successful  way  to  get  rid  of  them. 

(7)  Mrs.  Carr  treated  each  wild  onion  with  creosote. 

(8)  Cutting  off  the  tops  killed  the  wild  onions. 

(9)  Putting  creosote  on  the  onions  killed  them. 

(10)  The  onions  did  not  come  up  again  during  the  first  week. 

Part  Three:  Examine  your  answers  above  and  note  which  ones  you  answered  with  a U.  Then 
in  the  space  below  write  what  information  would  be  needed,  what  observation  you  could  make, 
or  what  experiment  you  could  do  to  find  whether  the  statements  are  true  or  false. 
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THE  LANGUAGE  OF  SCiENCE-THE  WRITTEN  WORD 


You  will  do  a great  deal  of  reading  in  your  study  of  science  during  the  year . In  fact,  you 
have  already  begun.  You  will  read  for  several  reasons.  Sometimes  you  will  read  for  fun  because 
it  is  exciting  and  interesting  to  learn  more  and  more  about  the  universe  and  all  things  in  it. 
Sometimes  you  will  read  for  specific  answers  to  questions  or  to  find  special  facts  that  you  need. 
Perhaps  most  often  you  will  read  for  meaning  and  understanding  of  ideas. 

Whatever  your  purpose,  some  of  the  things  you  read  may  be  difficult.  This  reading  may 
be  difficult  because  you  donH  know  the  new  words.  Or  perhaps  it  is  hard  to  understand  because 
you  have  not  seen,  or  felt,  or  experienced  what  you  are  reading  about.  Or  perhaps  you  arenH 
sure  why  you  are  reading  a certain  passage.  The  difficulty  for  one  student  may  not  be  a difficulty 
for  another.  If  you  know  your  own  difficulty,  you  can  work  to  overcome  it. 

The  following  activities  point  out  a few  ways  that  have  helped  some  students  get  more  from 
their  science  reading. 

1.  How  do  we  get  meaning  from  words  and  main  ideas?  Read  carefully  the  following  paragraph. 

The  orbit  of  Sputnik  I,  as  the  Russians  called  it,  was  not  an  exact  circle  but  had 
an  oval  shape.  Its  apogee,  or  greatest  distance  from  the  earth,  was  560  miles  and  its 
perigee,  or  its  closest  approach  to  the  earth,  was  145  miles.  At  its  perigee  Sputnik  I 
moved  through  our  very  thin  upper  atmosphere.  By  bumping  into  air  molecules,  it 
was  gradually  slowed  down,  with  the  result  that  its  orbit  got  rounder  and  smaller. 

Three  months  after  launching,  its  orbit  was  entirely  within  the  thin  upper  atmos- 
phere. Then  it  slowed  down  rapidly,  plunged  into  thicker  air,  and  burned  up. 

From  You  and  Science,  New  Edition,  p.  187 

A.  Now  learn  the  meanings  of  any  new  or  unusual  words.  Using  a dictionary,  the  glossary  of 
your  text,  or  other  sources,  find  the  meanings  of  the  following  words  from  the  paragraph  above. 
Write  a definition  for  each  word. 

(1)  orbit 

(2)  oval 

(3)  apogee 

(4)  perigee 

(5)  atmosphere 

B.  Restate  in  your  own  words  the  main  idea  or  ideas  in  the  paragraph. 


2.  How  can  we  read  for  specific  answers  or  inf ormation?  A.  Below  are  several  questions 
which  the  paragraph  following  them  will  help  to  answer.  Read  the  questions  several  times. 

(1)  Are  cosmic  rays  more  or  less  numerous  than  scientists  believed  several  years  ago? 

(2)  What  can  cosmic  rays  do  to  cells  of  the  body? 

(3)  What  disease  might  be  started  by  cosmic  rays? 

(4)  How  can  a person  be  shielded  from  cosmic  rays? 

[6] 
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Date 


Now  read  the  paragraph  for  the  answers. 

How  to  protect  man  from  the  possibly  serious  effects  of  cosmic  rays  in  space  is 
still  unanswered.  From  the  first  satellites  we  have  learned  that  these  high-speed 
atoms  and  bits  of  atoms  are  more  numerous  beyond  the  earth  than  had  been  thought. 

Like  X rays  and  radioactive  particles,  they  cause  major  changes  in  some  of  the  cells 
of  the  body.  Surely  no  one  wants  to  expose  a human  being  to  conditions  that  might 
give  him  cancer  or  shorten  his  life  by  much.  But  these  particles,  or  rays,  will  go 
through  several  feet  of  lead  and  no  practical  way  to  shield  them  off  is  yet  known. 

From  You  and  Science,  New  Edition,  p.  197 

Reread  the  questions.  Can  you  answer  them  now?  If  not,  reread  the  paragraph  again  to  get 
the  answer  to  any  question  you  are  not  sure  of. 

B.  In  your  own  words  write  briefly  the  main  idea  of  the  paragraph 


Do  you  think  that  reading  for  specific  answers  to  the  questions  helped  you  understand  the  para- 
graph better  ? How  ? 


3.  How  does  knowing  the  units  of  measurement  help  us  understand  meaning?  Sometimes 
paragraphs  which  you  read  have  units  of  measurement  to  give  accurate  descriptions.  Reading 
such  materials  with  understanding  requires  knowing  what  these  units  of  measurement  mean.  The 
following  paragraph  illustrates  this. 

The  latest  craft  to  take  to  the  water  on  a mission  of  scientific  research  is  a machine  which, 
if  it  were  in  the  air,  might  be  taken  for  a flying  saucer.  But  this  machine  swims.  It  was  de- 
veloped in  France.  It  is  a 31,752  kilogram  circular  steel  diving  tank  which  is  able  to  descend  to 
about  500  meters.  Within  the  tank’s  cabin  (1.82  m.  in  diameter  and  1.37  m.  high)  two  passengers 
can  rest  comfortably  as  they  observe  and  photograph  marine  life  through  two  underside  portholes. 
The  craft  is  propelled  at  about  3 .2  kilometers  per  hour  by  thrusts  of  water  expelled  from  tubes 
at  the  top,  somewhat  above  and  to  the  side  of  the  portholes.  By  controlling  the  water  jet  in  either 
of  the  tubes,  the  operator  can  turn  the  tank  at  will. 

A.  Figure  out  what  the  units  of  measurement  mean  in  terms  of  units  that  you  know. 

(1)  Obtain  a kilogram  weight.  Hold  it  in  your  hand.  Compare  it  with  a pound  weight.  Check  the 

table  of  weights,  on  page  188,  and  record  here  the  number  of  pounds  in  a kilogram 

(2)  Obtain  a meter  stick  and  compare  1 meter  with  1 yard.  Which  is  longer? 

How  many  feet  in  1 meter  ? 

(3)  How  many  feet  will  the  craft  be  able  to  descend  in  water? 


What  is  the  diameter  of  the  tank  in  meters  ? in  feet  ? . , 

How  high  is  the  tank  in  meters? in  feet?  . . 

(4)  What  is  the  weight  of  the  craft  in  kilograms  ? in  pounds  ? 

in  tons  ? 


(5)  About  how  fast  can  the  craft  move  in  kilometers  per  hour? 
Approximately  how  many  miles  per  hour  is  this  ? 
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B.  Making  a sketch  or  drawing  based  on  in- 
formation presented  sometimes  helps  to  clarify 
meaning.  From  the  information  presented  in 
the  paragraph  about  the  water  craft,  draw  your 
impression  of  the  diving  saucer.  How  does 
your  impression  compare  with  your  neighbor’s? 


4.  How  does  first-hand  experience  help  us  to  understand  reading  material  better?  Under- 
standing is  almost  always  greater  if  you  yourself  have  seen  the  thing  or  event  happen  or  if  you 
have  had  an  experience  related  to  what  you  are  reading  about. 

(1)  Read  the  following  paragraph. 

Diffusion  is  a common  process  in  nature.  Perhaps  you  can  visualize  what  this  process  is 
if  you  think  about  the  appearance  of  ammonia  passing  through  a cellophane  membrane  into  a 
phenolphthalein  solution.  When  a test  tube,  filled  with  phenolphthalein  solution  and  covered  with 
cellophane  membrane,  is  inverted  over  a bottle  of  ammonia,  a most  spectacular  result  appears. 
Molecules  of  ammonia  diffuse  through  the  membrane  and  react  with  the  phenolphthalein  to  color 
it  red.  You  can  see  the  spread  of  the  red  color  as  diffusion  of  molecules  takes  place. 

(2)  To  see  how  experience  assists  in  reading,  do  the  experiment  suggested  in  the  paragraph 

above.  Complete  directions  will  be  found  on  page  370  of  your  textbook.  After  doing  the  experi- 
ment carefully,  reread  the  above  paragraph.  Does  it  have  more  meaning  now? 

What  evidence  do  you  have  for  your  answer  ? 


5.  How  can  we  picture  factual  data?  One  good  way  is  to  try  to  represent  data  in  the  form  of 
a graph  so  that  it  can  be  interpreted.  Heart  disease,  cancer,  pneumonia,  influenza,  and  tubercu- 
losis are  major  killers.  Though  pneumonia  and  influenza  have  been  decreasing  steadily  since 
1920  and  tuberculosis  since  1900,  cancer  and  heart  disease  have  been  steadily  increasing  since 
1900.  The  chart  of  deaths  from  different  diseases  for  each  100,000  people  since  1900  shows  the 
trends  clearly. 


Disease 

Deaths  per  100,000  People 

Pneumonia  and 

1900 

1920 

1930 

1940 

1950  1957 

influenza 

201 

210 

102 

70 

31 

36 

Tuberculosis 

184 

no 

75 

45 

23 

7.5 

Heart  disease 

135 

166 

214 

292 

335 

369 

Cancer 

67 

86 

98 

123 

140 

150 

Develop  a simple  graph  to  show  the  upswing  and  down- 
swing of  these  diseases.  Draw  it  in  the  space  at  the 
right. 


(. 


[8] 


Name 


Date 


Text  pages  33-51 


2.  Way^  of  Learning 


As  you  study  Chapter  2 in  You  and  Science  do  the  following  activities  and  experiments. 
In  doing  them  you  will  have  some  new  experiences.  You  will  also  find  that  you  get  a clearer 
and  fuller  understanding  of  the  main  ideas  in  the  chapter.  Refer  to  Chapter  2 in  your  text- 
book as  often  as  necessary. 

1.  How  useful  is  your  thumb?  A.  In  the  space  write  your  name  without  using  your 

thumb  in  any  way 

B.  Think  back.  How  did  you  pick  up  your  pencil? 


C.  Do  you  have  a button  on  your  shirt  or  blouse?  If  so,  unbutton  and  button  it  without  using 
your  thumb.  What  important  characteristic  of  man’s  thumb  is  illustrated  by  the  activities  in 
A,  B,  and  C? 


D.  List  other  activities  that  show  the  importance  of  the  thumb  in  daily  living. 


2.  What  is  thinking?  A.  Invent  an  animal.  Make  up  a description  of  What  you  imagine  a 
“girelk”  looks  like.  (There  is  no  such  animal!) 


Did  it  require  thinking  for  you  to  use  your  imagination? 

B.  On  p.  226  of  your  text  you  are  given  facts  about  cobalt  chloride  and  moisture.  Study  those 
facts  and  then  describe  and  draw  below  the  weather  instrument  which  will  enable  you  to  show 
whether  moisture  is  present  in  the  air. 
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3.  How  do  you  receive  stimuli?  In  the  spaces  below  indicate  five  of  your  sense  organs, 
tell  what  kind  of  stimulus  each  one  receives,  and  what  each  sense  organ  does. 


Sense  Organ 

Stimulus 

What  Sense  Organ  Does 

4.  What  does  each  part  of  your  nervous  system  do?  A.  The  drawing  shows  four  parts  of 
the  central  nervous  system.  Correctly  label  each  part  shown.  Then  in  the  spaces  provided 
write  the  main  function  of  each  part. 


B.  Now,  on  the  drawing,  make  a mark  (X)  on  or  near  the  places  which  are  the  centers  of  the 
sensations  of  sight,  hearing,  and  recognition  of  shapes.  Write  the  names  of  the  sensations 
near  the  proper  X’s. 

5.  What  is  a reflex?  A.  Sit  with  your  legs  crossed.  Have  someone  strike  your  leg  just 
below  the  kneecap  with  the  edge  of  his  hand.  Repeat  this  several  times.  What  happens? 


B.  Why  is  the  knee  reaction  a reflex? 


C.  List  three  more  of  your  reflexes.  (1)  . . , . . . 

(2) (3).  . 

D.  What  is  the  usefulness  of  reflexes  to  the  body? 


Name 


Date 
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6.  What  sequence  of  events  was  used  by  Pavlov  in  training  (conditioning)  his  dogs  to 
salivate  after  the  ringing  of  a bell  ? 


7.  How  are  habits  valuable  to  you? 


8.  How  are  new  habits  formed?  Think  of  one  habit  you  have  developed  and  describe  the 
steps  you  probably  went  through  in  forming  the  habit. 

A.  How  1 formed  the  habit: 


B.  Steps  in  forming  this  habit: 


9.  Good  and  bad  habits.  A habit  may  be  good  in  one  situation  and  bad  in  another.  Name 
three  habits  that  may  be  either  good  or  bad,  depending  upon  the  situation. 


Habit 

Good  Under  These  Circumstances 

Bad  Under  These  Circumstances 

(1)  Eating 

In  dining  room 

In  classroom 

(2) 

(3) 

(4) 

10.  Can  habits  be  changed  easily?  A man  who  lived  in  Kansas  City  usually  got  up  at 
7:00  A.M.  Central  Standard  Time  and  ate  breakfast  at  8:00.  He  went  to  New  York,  which  was 
on  Daylight  Saving  Time,  to  work  during  the  summer.  For  a week  he  had  great  difficulty 
waking  up  at  7:00  A.M.  (two  hours  earlier),  and  he  was  never  hungry  for  breakfast  at  8:00. 

How  do  you  explain  this? 
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11.  How  do  emotions  affect  our  behavior?  A.  Briefly  describe  a situation  in  which  your 
emotions  (or  someone  else’s)  prevented  a good  solution  to  a problem 


B.  Why  is  counting  to  50  before  acting  a good  practice  when  you  are  very  angry? 


12.  What  are  some  of  the  practical  steps  you  can  use  in  good  problem  solving  and  in  good 
thinking?*  List  at  least  three  steps. 

(1) 


(2) 


(3) 


13.  How  can  a person  improve  his  study  habits?  One  sign  of  growing  up  is  a person’s 
ability  to  learn  from  his  experiences.  That  is,  his  ability  to  learn  from  his  own  successes 
and  failures.  A.  With  this  in  mind  list  any  bad  study  habits  which  you  have  acquired. 
Example:  Studying  in  a noisy  room. 


B.  Describe  four  steps  which  make  for  good  habits  of  studying  and  learning. 

(1) 


(2) 


(3) 


(4) 


* In  Chapter  1 you  studied  some  useful  methods  of  problem  solving.  One  thing  you  can  be  sure  of: 
problems  come  up  in  many  different  places.  Here  are  just  a few  examples.  Problems  which  the  indi- 
vidual meets:  brother-sister  relationships;  disputes  on  the  playground;  personal  budget;  dating. 
Problems  of  small  groups:  classroom  parties;  classroom  organization;  sharing  materials.  Problems 
of  larger  groups:  conduct  at  athletic  events;  attitudes  toward  groups  of  people.  Problems  of  the 
neighborhood:  recreation  facilities;  health  conditions;  transportation;  housing.  Problems  of  the  nation 
and  the  world:  war  and  peace;  United  Nations;  world  trade.  As  you  study  the  methods  of  problem 
solving  you  will  be  on  the  lookout  for  help  with  your  own  problenis. 
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14.  Test  Yourself.  A.  Write  brief  definitions  or  explanations  for  the  following  words 
or  phrases.  Check  your  definitions  with  your  text.  Use  the  index  and  the  glossary. 

(1)  cerebrum 

(2)  cerebellum 

(3)  habit 

(4)  medulla 

(5)  stimulus 

(6)  response  

(7)  reflex 

(8)  conditioned  reflex 

(9)  nerve  cell 

B.  Mark  with  an  I the  phrases  in  the  following  list  that  you  believe  describe  inborn  behavior. 
Mark  those  which  involve  thought  with  a T. 

(1)  Migration  of  birds 

(2)  Deciding  to  go  to  a baseball  game 

(3)  Breathing 

(4)  Bees  making  honey 

(5)  Reading  a book 

(6)  Blinking  when  a sudden  movement  occurs  in  front  of  one’s  eyes 

(7)  Jumping  when  a sudden  loud  noise  occurs  near  one 

(8)  Bird  building  a nest 

(9)  Jerking  a finger  away  from  a hot  object 

(10)  Knee-jerk  reaction 

(11)  Spider  spinning  a web 

(12)  Batting  a baseball 

(13)  Talking 

(14)  Choosing  a necktie 

(15)  Shivering  in  the  cold 

C.  Write  your  answers  to  these  questions.  (1)  Is  Mr.  Doe  accurate  when  he  says,  “I  dis- 
liked him  at  first  sight”?  Tell  what  you  think  Mr.  Doe  needs  to  know  about  the  way  man 
learns  so  that  he  can  make  more  accurate  statements. 


(2)  Can  a plant  learn?  Explain  your  answer, 
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THE  LAI^GVAGE  OF  SCIENCE-MATHEMATICS 


C 


Mathematics  has  always  been  one  of  the  most  important  tools  of  scientists.  Using  mathe- 
matics helps  describe,  explain,  and  predict  events  in  our  universe.  It  aids  in  the  precise  defini- 
tion of  the  environment  or  of  an  idea.  You  already  know  many  of  the  mathematics  skills  needed 
in  general  science.  The  following  exercises  will  help  you  review  what  you  already  know  and  per- 
haps will  introduce  you  to  some  new  mathematics  as  well.  ^ 

1.  How  can  we  change  units  of  measurement  from  one  system  to  another?  Throughout  the  year 
you  will  be  reading  and  recording  both  English  and  metric  units  of  length  and  of  weight  (or  mass). 
You  will  need  to  know  how  to  change  units  from  one  system  of  measurement  to  units  in  the  other 
system.  (See  tables,  p.  188,  in  Experiences  in  Science  and  “Basic  Units  of  Measurement,^’ pp.  649- 
54  of  You  and  Science,  New  Edition.)  Do  the  problem  following  each  example  in  (1)  to  (6)  below. 


(1)  Changing  inches  to  centimeters 

Example  14  in.  = cm. 

14  in.  X 2.54  = 35.56  cm. 

in. 

20  in.  = cm. 

(2)  Changing  centimeters  to  inches 

Example  25.4  cm.  = in. 

25.4  in. 


= 10  in. 


2.54^- 

in. 


31  cm.  = in. 

(3)  Changing  meters  to  feet 


Exan^le  7 m.  = 


ft. 


ft. 


4 m.  = 


7 m.  X 3.28—  = 22.96  ft. 

m. 

...  ft. 


(4)  Changing  feet  to  meters 

Example  39  ft.  = m. 

39  ft. 


3.28  — 

m. 


= 11.8  m. 


27  ft.  = m. 

(5)  Changing  pounds  to  grams 

Example  6 lb.  = gm. 

gm 


6 lb.  X 454.6-^*  = 2,727.6  gm. 


9.6  lb.  = gm. 

(6)  Changing  grams  to  pounds 

Example  1,124.3  gm.  = .....  lb. 
1,124.3  gm. 


( 


454.6^' 

lb. 


= 2.47  lb. 


1,000  gm.  = lb. 


2.  How  do  we  obtain  averages  (the  arithmeticid  mean)?  Example  The  rainfall  during  a rainy 
week  was:  Monday,  1.30  in.;  Tuesday,  2.15  in.;  Wednesday,  1.75  in.;  Thursday,  .65  in.;  Friday, 

1.90  in.  The  mean  (average)  rainfall  for  the  5 days  was  thus: 

1.30  + 2.15  + 1.75  + .65  + 1.90  7.75  , ,,  . 

= — E — = l.DO  m. 

5 5 

(1)  Why  do  we  divide  by  5 in  this  example  ? 

(2)  An  automobile  on  three  different  trips  had  gasoline  mileages  per  gallon  as  follows:  14.6, 

16.2,  and  17.4.  What  was  the  average  mileage  per  gallon?  

(3)  In  Pittsburgh  at  9:00  A.M.,  temperature  readings  for  6 consecutive  days  were  as  follows:  60°, 

66°,  54°,  59°,  62°,  68°.  What  was  the  mean  (average)  temperature  reading  for  the  6 days? 


3.  What  is  meant  by  significant  figures?  (See  also  page  654  of  You  and  Science,  New  Edition) 
The  numbers  used  to  record  scientific  measurements  should  indicate  how  accurately  the  meas- 
urements were  made.  The  measurement  should  be  as  accurate  as  you  need  for  your  purposes. 
Your  recorded  numbers  should  not  make  it  appear  that  you  had  measured  more  carefully  than 
you  really  had. 


( 
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A measurement  of  length  recorded  as  23  cm.  would  mean  you  measured  the  object  to  the 
nearest  centimeter.  It  could  mean  any  length  from  22.5  cm.  to  23.5  cm.  A record  of  23.2  cm. 
would  mean  you  had  measured  to  the  nearest  tenth  of  a centimeter.  To  show  that  you  had  meas- 
ured to  the  nearest  one  hundredth  of  a centimeter  you  would  write  23.20  cm.  Thus,  the  number 
of  significant  figures  is  the  number  of  digits  that  serves  the  purpose  for  which  the  measurement 
was  made.  The  digits  1 to  9 are  always  significant  if  they  are  the  result  of  correct  measure- 
ment. The  digit  0 is  sometimes  significant.  Refer  to  a mathematics  book  for  a more  extended 
explanation  of  significant  figures. 

Indicate  the  number  of  significant  figures  in  each  of  the  following.  Then  explain  the  signif- 
icance in  a brief  statement. 

(1)  72.3  cm 

(2)  14.0  cm 

(3)  14.  cm 

(4)  106.75  in 

(5)  12.00  m 

4.  How  are  symbols  used  as  a shorthand  of  science?  There  are  many  shorthand  ways  of 
writing  science  words.  Sometimes  the  short  way  is  an  abbreviation,  sometimes  it  is  a letter  or 
combination  of  letters.  Such  a shorthand  way  of  denoting  a word  or  idea  is  called  a symbol.  You 
are  familiar  with  some  of  the  symbols  for  chemical  elements  such  as  H for  hydrogen,  O for  oxy- 
gen, and  C for  carbon.  Sometimes  the  same  symbol  is  used  for  different  words,  for  example, 

C for  carbon  and  C for  centigrade  degrees.  The  situation  in  which  the  symbol  is  used  will  almost 
always  give  you  the  proper  clue  to  identify  it. 

Some  of  the  more  common  formulas  and  symbols  used  in  science  are  listed  below.  It  is  well 
to  become  familiar  with  them  as  soon  as  possible.  After  each  symbol  write  what  it  stands  for. 

(1)  Area  of  a circle,  A = ttt^:  A ,77 , r 

(2)  Volume  of  a cylinder,  V = r^h:  V , r , h 

(3)  Circumference  of  a circle,  C = 277r:  C ,77 , r 

(4)  Distance,  d = r x t:  d , r , t 

(5)  Formula  for  changing  Fahrenheit  degrees  to  centigrade  degrees,  C = %(F-32): 

C , F 

(6)  In  the  formula  for  velocity,  v = ^ : v , d , t 

(7)  In  the  formula  for  velocity  of  light  (see  p.  588  of  your  textbook)  v = Lf:  v , 

L , f 


5.  What  are  derived  units  of  measurement?  The  fundamental  units  of  volume,  length,  and  time 
are  well  known  to  you.  However,  to  describe  events  in  our  world  more  precisely,  scientists  and 
mathematicians  develop  new  units  to  express  relationships  between  the  basic  units.  For  ex- 
ample, to  indicate  speed  or  velocity,  a unit  of  distance  is  combined  with  a unit  of  time  to  make 
a new  unit,  miles  per  hour.  This  is  a derived  unit.  Below  are  a few  of  the  other  derived  units 
commonly  used  in  science. 

Complete  each  problem  by  the  process  indicated  and  include  the  correct  unit.  (The  symbols 
for  the  units  can  be  multiplied  or  divided  just  as  any  other  algebraic  symbol.  You  may  want  to 
refer  to  a mathematics  book  for  more  help.) 


7D  r - r - niiles  _ 
^ t • 2 hours  " 


(2) 


200  cm. 
^ ~ 10  sec. 
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(3)  Work  = distance  x force,  W = DF  or  W = FD.  Example:  W = 15  ft.  x 40  lb.  = 600  ft-lb. 


(4) 

(5) 


W = 40  ft.  X 16  lb.  = W = 60  grams  x 12  cm.  = 

Pressure  is  measured  in  units  of  force  per  unit  of  area. 


p^F.  p_  60  1b.  , 

A 4 sq.  in. 

The  density  of  an  object  is  measured  as  weight  per  unit  of  volume. 


124.8  lb. 
2 cu.ft. 


( 


6.  WTidt  is  meant  by  exponential  numbers  in  scientific  notation?  (Also  refer  to  your  textbook,  , 
page  589.)  How  do  scientists  write  large  numbers?  They  use  a small  number  called  an  exponent.  * 
Let  us  write  2,000  by  using  an  exponent.  It  may  be  written  2 x 10^.  Notice  that  the  decimal  point 
in  the  2,000  has  moved  three  places  to  the  left  and  this  fact  has  been  indicated  by  a little  3 above 
and  to  the  right  of  the  10.  This  number  3 is  called  an  exponent,  and  this  method  of  writing  num- 
bers is  called  scientific  notation.  One  million,  five  hundred  thousand  (1,500,000)  is  written 
1.5  X 10®.  The  decimal  point  was  moved  to  the  left  six  places. 

To  translate  the  scientific  notation  into  the  decimal  notation  the  procedure  is  reversed.  For 
example,  1.5  x 10®  is  1,500.  The  decimal  point  in  1.5  was  moved  three  places  to  the  right  to  ob- 
tain 1,500. 

Small  numbers  can  be  written  in  a similar  way.  The  number  0.0002  meters  may  be  written 
2 X 10"^  meters.  Notice  the  -4  means  that  the  decimal  point  in  0.0002  has  been  moved  four  places 
to  the  right.  The  minus  sign  indicates  that  the  number  is  a fractional  part  of  1 and  also  that  the 
decimal  point  has  been  moved  to  the  right.  In  scientific  notation  the  number  0.000005  seconds 
becomes  5 x 10“®  seconds. 

One  may  translate  scientific  notation  into  decimal  notation  by  following  the  opposite  proce- 
dure. For  example,  2.25  x 10"®  is  0.0000225.  The  decimal  point  in  2.25  was  moved  five  places 
the  left  to  obtain  0.0000225.  The  minus  sign  in  front  of  the  5 reminds  us  that  the  number  will  be 
a decimal  fraction.  Observe  carefully  the  equivalent  numbers  in  different  systems  of  notation: 

3,500,000  miles  3.5  x 10®  miles  .000075  ft.  7.5  x 10"®  ft.  < 

2.5  X 10®  years  250,000  years  6.5  x 10"'^  .00000065 


A.  Try  writing  the  following  numbers  in  scientific  notation:  (1)  the  speed  of  light  is  186,000 

miles  per  second ; (2)  The  distance  from  the  earth  to  the  nearest  star  (other  than 

our  sun)  is  about  23,500,000,000,000  miles ; (3)  One  million,  six  hundred  thousand. 

; (4)  One  and  one-half  millionth  sec ; (5)  0.000085  inches 


B.  Translate  the  following  numbers  from  scientific  notation  to  decimal  notation: 

(1)  10" ; (2)  1.5  X 10® 

(3)  1.96  X 10® ; (4)  3.25  X 10® 

(5)  2.5  X 10-®  


7.  Hoiv  does  algebra  help  us  in  writing  and  solving  equations?  Algebra  uses  letters  and  sym- 
bols to  represent  unknown  quantities  and  things.  The  language  of  algebra  is  a short  way  of  writing 
long  statements.  For  example,  we  say  the  area  of  a circle  is  the  radius  squared  times  tt,  but  we 
can  write  this  as  A = Trr® . 

The  word  statement  that  two  times  one  number  plus  3 times  another  number  equals  36  may 
be  written  2a  + 3b  = 36  where  a is  the  first  number  and  b is  the  second. 

In  algebra  the  letters  and  symbols  used  to  represent  quantities  are  known  as  literal  (letter) 
numbers.  Many  common  mathematical  rules  which  you  know  can  be  changed  into  formulas  using 
common  sense  literal  numbers.  For  example,  the  distance  d traveled  by  a moving  object  is  the 
product  of  its  rate  r and  its  time  t.  Written  as  a formula  this  becomes  d = rt.  (Several  of  the 
formulas  you  will  use  in  science  are  mentioned  in  section  4 above.) 
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A.  An  important  skill  in  algebra  is  being  able  to  write  formulas  from  facts  given.  Write  formulas 
for  the  following  rules. 


(1)  The  fact  that  the  diameter  of  a circle  is  always  twice  its  radius:  d = 

(2)  The  perimeter  of  a rectangle  is  twice  the  length  plus  twice  the  width:  p = 

(3)  The  fact  that  the  average  weight  a of  a number  of  blocks  of  ice  is  equal  to  the  sum  s divided 

by  the  number  n blocks:  a = 

B.  It  is  important  for  you  to  be  able  to  translate  algebraic  expressions.  For  example,  a + b rep- 
resents the  sum  of  two  numbers  represented  by  a and  6.  Translate  the  following: 


(1)  a - b means  the between  the  numbers  represented  by  a and  b. 

(2)  ab  represents  the of  two  numbers  and  may  also  be  written  a 'b  or  a x b, 

(3)  ^ represents  the of  two  numbers  and  may  also  be  expressed  by  a ^ b. 


(4)  When  L = 16  and  W = 8,  the  value  of  LW  is ; the  value  of  ^ is 

and  of  WL  is 

C.  When  two  algebraic  expressions  are  set  equal  to  each  other,  we  have  an  equation.  One  must 
learn  to  read  equations.  Translate  the  following  equations: 

Example:  2n  + 3 = 13  . a .c^rtain.njLimj^^r  plus  3. is  13 

(1)  n - 4 = 8 

(2)  3a;  + 43;  = 25  


D.  Solving  simple  equations.  To  solve  an  equation  it  is  necessary  to  find  the  value  of  the  unknown 
or  unknowns  that  will  make  the  equation  true.  It  is  customary  to  perform  operations  on  the  equa- 
tion to  get  the  unknown  value  to  stand  alone  on  the  left-hand  side  of  the  equality  sign.  One  or 
several  steps  may  be  needed  to  do  this.  Whatever  is  done  to  one  side  of  the  equation  must  like- 
wise be  done  to  the  other  side.  Here  are  the  processes  you  may  use: 


Add  the  same  number  to  both  sides.  Divide  both  sides  by  the  same  number. 

Subtract  the  same  number  from  both  sides.  Multiply  both  sides  by  the  same  number 


Below  is  an  example  of  how  each  way  of  solving  an  equation  works  out: 


Example:  n --  6 = 12 

Add  6 to  both  sides:  n-6  + 6 = 12  + 6 
or  n = 18 

(1)  Solve  for  a: 
a - 7 = 15 

Example:  n + 10  = 18 

Subtract  10  from  both  sides:  n + 10  - 10  = 18  - 10 
or  n = 8 

(2)  Solve  for  a;: 
X-  11  = 14 

Example:  8n  = 40 

Divide  both  sides  by  8:  -^  = ■^,  or  n = 5 

(3)  Solve  this: 
5x=  60 

Example:  ^/^n  = 12 

Multiply  both  sides  by  6:  %n  x 6 = 12  x 6 

or  y = 72;  n = 72 

(4)  Solve  this: 
y4n  = 24 

Many  algebraic  problems  which  you  encounter  in  science  will  require  more  than  one  process. 

Example;  %n  - 6 = 18.  First,  add  6 to  each  side;y3n  - 6 + 6 = 18  + 6;  Vgn  = 24.  Next,  multi- 
^ ply  both  sides  by  3:  %n  X 3 = 24  x 3;  4n  = 72.  Divide  both  sides  by  4 and  you  get  n = 18. 

* (5)  Solve  for  x:  2x  - 12  = 44  (6)  Solve  for  t;:  -^  + 8 = 20 
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8.  Hotv  are  graphs  constructed?  A graph  is  a drawing  or  picture  which  accurately  repre- 
sents a relationship  among  known  facts . There  are  several  kinds  of  graphs  including  the  bar 
graph,  broken-line  graph,  circle  or  pie  graph,  straight-line  graph,  and  curved-line  graph. 

A good  graph  should  provide  for  two  kinds  of  comparison.  First,  it  may  show  how  much 
larger  one  quantity  is  than  another.  This  is  shown 
by  finding  the  difference  betw^n  the  two  quantities. 

Second,' it  may  show  how  many  times  larger  one 
quantity  is  than  the  other.  This  comparison  is 
made  by  finding  the  ratio.  Examples  of  these  types 
of  graphs  are  given  on  this  page  and  page  19.  Study 
the  examples  and  then,  using  the  information  given, 
make  the  graphs  called  for.  You  may  need  to  refer 
to  a mathematics  book  for  more  detailed  instruc- 
tions on  making  different  types  of  graphs. 

A.  Bar  Graph.  (1)  The  population  of  the  United 
States  for  each  ten-yedr  period  since  1900  is  shown 
in  the  accompanying  bar  graph.  State  five  facts 
which  the  graph  presents. 


(2)  The  weights  of  various  common  metals  vary 
from  166  pounds  per  cubic  foot  to  as  much  as 
710  pounds  per  cubic  foot.  Present  the  following 
facts  in  a bar  graph  in  the  space  below  to  show 
the  comparative  weights  of  the  metals  given. 


1900  1910  1920  1930  1940  1950  1960 
date 

B.  Broken-line  Graph.  (1)  The  graph  below 
shows  some  facts  about  a pupil’s  successes 
on  a science  test  which  he  took  five  different 
times.  Write  three  facts  which  this  graph 
presents. 


Metals  Weight  (in  lb.)  Metals 


Aluminum 
Copper 
Cast  iron 


166 

552 

450 


Lead 

Steel 


Weight  (in  lb.)  a. 
710 
490 

c. 


i 


trial 
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fl(2)  For  each  100,000  people  the  number  of  deaths 
due  to  pneumonia  from  1920  to  1960  was  as  fol- 
lows: 1920-138;  1930-83;  1940-55;  1950-25; 

1960—30.  Show  these  facts  in  a broken-line  graph 
at  the  right 

C.  Pie  or  Circle  Graph.  This  type  of  graph  is  use- 
ful to  compare  the  percentage  of  two  or  more  parts 
^f  a whole  or  total  quantity.  For  example,  how 
^many  cents  out  of  each  dollar  are  spent  for  each  of 
several  purposes?  Of  the  total  precipitation  for  a 
year,  how  much  fell  as  rain,  how  much  as  snow, 

hail,  or  other  form?  Of  the  total  hits  made  by  a baseball  player  during  the  season,  what  percent 
were  1-base,  2-base,  3-base  hits,  and  home  runs?  A protractor  is  needed  for  making  accurate 
pie  graphs . Draw  a pie  graph  below  to  show  the  following  facts : 


(1)  An  alloy  made  of  the  following  metals: 


Lead 

80% 

Antimony 

5% 

Tin 

15% 

D.  Curved-line  Graph.  (1)  The  curved-line 
^raph  shows  the  normal  increase  in  weight  for 
*oys  and  girls  until  they  are  eighteen  years  of 
age.  Write  five  facts  shown  by  the  graph. 


(2)  Baseball  player^s  total  hits  for  the  year: 
120 

One -base  hits 
Two -base  hits 
Three -base  hits 
Home  runs 


(2)  Freely  falling  objects  travel  faster  and 
farther  each  second  they  fall.  Draw  a curved- 
line  graph  to  show  the  total  distance  an  ob- 
ject has  fallen  at  the  end  of  each  second  for 
eight  seconds. 

Time  Distance 


(Sec.)  (Feet) 


16 

64 

144 

256 

400 

576 

784 

1024 


6 8 10  12  14  16  18 

age  in  years 
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E.  Study  the  accompanying  graph  carefully.  Then 
write  a paragraph  of  approximately  100  words  stating 
the  significant  information  presented  in  the  graph. 


DEATH  RATES  FROM  STATED  CAUSES 
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Text  pages  13-51 


Unit  1 Review 


Part  One.  First  review  all  the  questions  and  self-testing  activities  at  the  end  of  Chapter  1 
and  Chapter  2 in  both  your  textbook  and  workbook. 


Part  Two.  A.  Place  a T in  front  of  the  statement  if  it  is  true,  and  an  F if  it  is  false. 

(1)  Light  is  the  stimulus  to  which  the  eye  reacts. 

(2)  Thinking  processes  go  on  chiefly  in  the  cerebrum  of  the  brain. 

(3)  Reflex  acts  require  thinking. 

(4)  Scientists  completely  understand  the  way  the  nervous  system  works. 

(5)  Only  man  has  instinctive  behavior. 

(6)  Habit  formation  is  an  important  kind  of  learning. 

(7)  Many  animals  follow  patterns  of  inborn  behavior. 

(8)  Careful  planning  helps  assure  intelligent  behavior. 

(9)  Learning  new  habits  requires  establishing  new  connections  in  the  nervous 

system. 

(10)  All  scientists  use  the  same  methods  in  checking  their  hypotheses. 

(11)  A theory  is  a statement  which  explains  the  facts  discovered. 

(12)  Theories  sometimes  have  to  be  discarded  for  new  ones. 

(13)  A control  experiment  is  one  which  is  made  to  come  out  the  way  you  want  it  to 

come  out. 

(14)  Scientists  get  the  truth  by  discarding  facts  which  do  not  appeal  to  them. 

(15)  Scientists  generally  make  their  conclusions  known  to  other  scientists. 

(16)  Scientific  methods  are  useful  only  to  scientists. 

(17)  A person’s  sense  organs  cannot  always  be  trusted  to  be  accurate. 

(18)  Emotions  sometimes  get  in  the  way  of  good  thinking. 

(19)  Once  a conclusion  is  reached  by  a scientist,  his  work  is  finished. 

(20)  Scientists  repeat  their  experiments  several  times. 


Part  Three.  Select  the  letter  of  the  answer  that  correctly  completes  the  sentence.  Place 
the  letter  in  the  space  in  front  of  the  statement. 

.'....  (1)  Unlike  man,  most  animals  do  not  have  the  ability  to  (a)  use  the  brain  (b)  learn 

(c)  make  sounds  (d)  oppose  the  thumb  and  fingers. 

(2)  The  knee-jerk  reaction  is  an  example  of  (a)  thinking  (b)  habit  (c)  reflex 

(d)  conditioning. 

(3)  Waking  up  at  about  the  same  time  most  mornings  is  an  example  of  (a)  habit 

(b)  instinct  (c)  reflex  (d)  imagination. 

(4)  Birds  build  their  nests  in  a way  directed  by  (a)  inborn  behavior  (b)  learned 

behavior  (c)  conditioning  (d)  habit. 

(5)  Finding  the  sum  of  a column  of  numbers  is  an  example  of  (a)  instinct  (b)  habit 

(c)  thinking  (d)  reflex  action. 
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Part  Four, 


A recent  newspaper  story  told  about  a 106-year-old  man.  He  had  coal-black  hair.  He 
said  the  reason  his  hair  was  coal-black  was  that  he  had  never  washed  it  in  his  entire  life. 
Do  you  think  his  reasoning  was  scientific?  What  kind  of  evidence  would  be  needed  to  check 
his  answer?  Talk  this  over  with  your  classmates. 
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Unit  2:  LENGTHENING  MAN’S  LIFE 


3.  Your  Cells  and  Their  Yeed.s 


1.  What  does  a cell  look  like?  Gently  scrape  the 
inside  of  your  cheek  with  a toothpick.  Put  the  scrapings 
in  a drop  of  water  on  a microscope  slide.  Add  a drop 

of  1%  iodine.  Observe  the  material  under  the  micro- 
scope. Sketch  one  of  the  cells  and  label  the  cell  mem- 
bra^, nucleus,  and  cytoplasm. 

2.  Tissues.  A.  What  is  a tissue? 


B.  What  are  four  different  kinds  of  tissues?  Give  an  example  of  each. 


Kind  of  Tissue 

Example 

3.  Is  energy  given  off  when  cells  grow?  Get  1/2  pound  of  bean  seeds  and  divide  them 
into  equal  parts.  Soak  one-half  of  the  seeds  overnight  and  keep  the  other  half  dry.  During  the 

class  period  place  the  soaked  seeds  in  one  Thermos  bottle, 
the  dry  ones  in  another.  Fit  each  Thermos  with  a one-hole 
stopper  and  place  a thermometer  in  each  stopper.  Place  the 
stoppers  in  the  bottles  and  observe  the  temperature  in  each 
bottle  from  time  to  time.  What  do  you  observe? 


How  do  you  explain  this? 


4.  Does  burning  of  fuels  take  place  in  the  body?  A.  What  are  three  results  of  burning? 

(1) (2) ' 

(3) . . 

B.  See  if  these  results  of  burning  occur  in  the  body:  (1)  Put  a clinical  thermometer  in  your 

mouth.  What  is  the  temperature? 

How  does  this  compare  with  room  temperature? 
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What  does  this  difference  in  temperatures  show? 


(2)  Test  for  carbon  dioxide.  Place  about  two  tablespoons  of  clear  limewater  in  a small 
bottle.  Shake  the  limewater  in  the  bottle  and  observe.  It  should  remain  clear.  Now  place  a 
small  burning  stick  in  the  bottle  and  stopper  the  bottle.  After  the  burning  stops,  shake  the 
bottle  again  and  observe  the  limewater.  Does  it  become  cloudy?  If  not,  try  this  again.  A 
cloudy  appearance  is  a test  for  the  presence  of  carbon  dioxide.  Now  obtain  another  small 

sample  of  limewater.  Blow  into  the  limewater  through  a straw.  What  happens? 


What  does  this  show? 


(3)  Blow  your  breath  from  your  nostrils  onto  a cold  mirror.  What  happens? 


What  does  this  show? 


C.  What  do  your  observations  in  B (1),  (2),  and  (3)  show? 


5.  What  are  the  food  nutrients?  A.  The  foods  in  Tom’s  lunch  described  on  p.  61  of 
your  text  are  listed  below  in  Column  1.  In  Column  3 list  the  foods  you  had  for  lunch  yester- 
day. Then  refer  to  Fig.  25  and  the  tables  on  pp.  76-77  in  your  text.  Fill  in  the  other  two 
columns  with  the  food  nutrients  in  Tom’s  lunch  and  your  own. 


Tom’s  Lunch 

My  Lunch 

(1)  Food  Items 

(2)  Nutrients  Present 

(3)  Food  Items 

(4)  Nutrients  Present 

Beef  sandwich 

Protein,  carbohydrate 

Green  salad 

Milk 

Bread 

Butter 

Apple 

B.  Did  your  own  lunch  have  all  the  six  common  nutrients?* If  not, 

which  ones  were  missing? 


*If  your  lunch  yesterday  did  or  did  not  have  all  the  common  nutrients,  it  would  not  be  scientific  to 
conclude  that  your  lunches  were  always  that  way.  To  do  so  would  be  making  a conclusion  without  enough 
evidence.  Scientists  do  not  base  their  conclusions  on  only  one  case. 
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6.  What  are  the  elements  in  carbohydrates,  proteins,  and  fats?  Fill  in  the  following  table. 


Class  of  Nutrient 

Elements  in  Each  Nutrient 

Three  Foods  Containing 

Each  Nutrient 

1. 

Carbohydrates 

2. 

3. 

1. 

Proteins 

2. 

3. 

1. 

Fats 

2. 

3. 

7.  How  can  we  test  whether  foods  have  the  common  nutrients  in  them?  A.  Carbohy- 
drates. The  common  carbohydrates  for  which  you  can  easily  test  are  starch  and  grape  sugar 
(glucose). 


(1)  Test  for  starch.  This  is  called  the  iodine  test.  Place  a pinch  of  cornstarch  in  a test  tube 
which  is  half-full  of  hot  water.  Shake  the  tube  well.  When  it  cools,  add  a few  drops  of  dilute 

iodine  solution.  What  color  appears  when  iodine  is  added  to  starch? 

Try  the  same  test,  using  a little  sugar  instead  of  cornstarch.  What  is  the  color? 

Try  it  with  a pinch  of  salt.  What  is  the  result? 

What  is  your  conclusion? 


(2)  Test  for  grape  sugar.  Place  three  or  four  raisins  (or  small  bits  of  apple)  in  a Pyrex 
beaker  with  about  25  cubic  centimeters  of  water.  Both  raisins  and  apples  have  grape  sugar 
in  them.  Mix  a few  drops  of  Fehling’s  solution  A with  a few  drops  of  Fehling’s  solution  B and 
add  to  the  contents  of  the  beaker.*  Slowly  heat  the  contents  to  boiling  and  see  what  color 
change  occurs.  What  happens  when  Fehling’s  solution  is  heated  with  grape  sugar? 


Will  starch  give  the  same  results?  Try  it.  What  happens? 

Try  a piece  of  boiled  egg  white.  What  happens? 

Is  Fehling’s  solution  mixture  (or  Benedict’s  solution)  a test  for  grape  sugar? 
What  is  your  evidence? 


B.  Test  for  protein.  Place  some  chopped  boiled  egg  white  in  a test  tube.  Carefully  add  a few 
drops  of  nitric  acid.  (Caution:  Nitric  acid  is  very  strong  and  must  not  be  spilled  on  clothes 
or  hands.  This  test  should  be  done  with  the  help  of  your  teacher.)  What  color  does  the  egg 


* Fehling’s  solutions  A and  B must  always  be  used  together.  They  are  available  in  most  science 
laboratories.  Another  solution  which  can  be  used  instead  is  Benedict’s  solution.  If  these  solutions  are 
not  in  the  laboratory,  they  can  usually  be  bought  from  a drugstore. 


Blackwood:  Experiences  in  Science  [25] 


white  turn?  . . . . The  nitric  acid  test  is  a test  for  proteins.  An 

additional  test  is  often  helpful,  especially  if  the  food  being  tested  hides  the  color  made  by 
the  acid.  To  do  the  additional  test,  rinse  the  egg  white  free  of  nitric  acid  and  add  a few 
drops  of  ammonium  hydroxide.  The  color  becomes  a deeper  yellow  or  orange.  Try  it. 

What  results  do  you  get? 

C.  Test  for  fats.  Rub  some  bacon  or  other  greasy  material  on  a piece  of  brown  paper.  Hold 

the  paper  up  to  the  light.  What  does  fat  do  to  the  brown  paper? 


D.  Test  for  minerals.  Place  the  food  to  be  tested  in  a crucible  or  on  a piece  of  metal  sheet- 
ing. Heat  the  food  until  it  appears  to  have  burned  away.  Any  gray  ash  that  is  left  is  made  up 
of  minerals.  Try  the  test  with  milk.  Place  a tablespoon  of  milk  in  a clean  crucible  and  heat 
it.  After  the  milk  has  dried  up  and  all  substances  seem  to  have  burned  away,  let  the  crucible 
cool.  Then  examine  it  to  see  if  there  are  any  minerals  left  in  the  dish.  What  do  you  find? 


E.  Test  for  water.  Use  a dry  test  tube  and  heat  some  dry  starch  in  it.  Watch  the  sides  of 
the  tube.  What  do  you  see? What  is  your  conclusion?  . . 


F.  Now  you  have  learned  the  food  tests  for  each-  of  the  common  nutrients.  Use  this  informa- 
tion to  test  the  foods  listed  below  for  starch,  grape  sugar,  protein,  and  fat.  If  you  find  a 
nutrient  in  a substance,  place  a + in  the  right  column  after  it.  To  do  the  tests  most  easily, 
test  all  the  substances  for  starch  first,  all  for  grape  sugar  second,  etc. 


Food 

Starch 

Grape  Sugar 

Protein 

Fat 

Food 

Starch 

Grape  Sugar 

Protein 

Fat 

Bread 

Candy 

Potato 

Hamburger 

Walnut 

Corn  grain 

Apple 

8.  Vitamins  and  minerals.  In  the  chart  below  supply  the  information  called  for  about 
vitamins  and  minerals. 


Good  Sources 

Value  to  Body 

Vitamin  A 

Bi  (thiamine) 

B2  (riboflavin) 

Vitamin  C 

Vitamin  D 

Vitamin  K 

Iron 

Iodine 

Calcium 

Phosphorus 
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9.  What  are  the  uses  of  foods?  A.  What  are  four  uses  of  food  in  tho  body? 

(1) (2) 

(3) (4) 

B.  Carbohydrates  are  used  mainly  for 

C.  Proteins  are  used  mainly  for 

D.  Fats  are  used  mainly  for 

E.  About  what  fraction  of  your  food  should  be  supplied  by  carbohydrates? 

By  fats? By  proteins? 

10.  Your  calorie  needs.  A.  What  is  a calorie? 


B.  Explain  how  the  caloric  value  of  foods  is  measured. 


® 

C.  How  many  calories  do  you  need  a day?  In  your  notebook  make  copies  of  the  chart  given 
here.  Keep  a record  for  at  least  two  days.  Add  any  other  activities  you  do  that  are  not  in 
the  list.  (You  can  use  the  chart  here  for  the  first  day  if  it  covers  all  your  activities.)  When 
you  have  filled  in  the  blanks,  you  can  figure  the  number  of  calories  a person  of  your  age  and 
weight  would  use  for  each  activity.  Enter  the  number  in  the  last  column. 


Activity 

Hours 

(a) 

Calories  per  Pound 
per  Hour 
(b) 

Your  Weight 
(c) 

Calories  Used  Each  Day 
(a  X b X c) 

Sleeping 

Studying 

Eating 

Dressing 

Sitting  at  rest 

Light  exercise 

Moderate  exercise 

Heavy  exercise 

Total  needs 

How  does  your  calorie  need  compare  with  that  of  an  average  person  your  age? 


Blackwood:  Experiences  in  Science 


D.  You  eat  food  to  supply  the  calories  you  use  up.  For  each  of  the  two  days  you  used  for  the 
preceding  chart,  list  the  foods  you  ate  each  meal,  and  figure  the  number  of  calories  your 
food  gave  you.  Use  the  table  on  p.  76  of  your  text  for  reference,  and  such  other  texts  as  you 
will  find  in  your  school  library. 


FIRST  DAY 

SECOND  DAY 

Food 

Size  of 
Portion 

Approximate 

Calories 

Food 

Size  of 
Portion 

Approximate 

Calories 

Breakfast 

' 

Noon  meal 

Evening  meal 

Snacks 

Total 

Total 

How  does  the  energy  you  use,  as  found  above,  compare  with  the  energy  value  of  the  food  you 
ate  on  those  days? 
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E.  What  is  the  average  number  of  calories  needed  for  one  hour’s  work  in  different  activi- 
ties? (Refer  to  your  text,  p.  76.  Assume  a weight  of  100  pounds  for  the  boy  or  girl.) 

Bicycling: Sitting  quietly: 

Dancing: Walking: 

What  conclusion  do  you  draw  from  this  information? 


F.  Can  a person  decide  from  a food  chart  just  how  many  calories  he,  as  an  individual,  needs? 
Why? 


11.  Vitamin  deficiency  experiment.  (Optional  class  activity)  This  experiment  will 
show  the  effects  of  vitamin  deficiency  upon  white  rats.  Use  two  groups  of  white  rats  about 
four  weeks  old,  from  the  same  litter.  Feed  the  groups  on  different  diets,  one  a regular  nor- 
mal diet  and  one  a diet  with  a vitamin  deficiency.  (See  your  text,  p.  69,  for  suggested  diets.) 
After  four  weeks  the  rats  in  one  group  should  weigh  more  and  look  much  different  from  the 
rats  in  the  other  group.  Keep  an  accurate  record.  At  the  end  of  four  weeks,  reverse  the  diets 
and  keep  a record  for  each  group  for  another  four  weeks.  (Be  sure  to  clean  the  cages  and 


give  the  rats  clean  water.) 

Group  1 

Group  2 

Results  — Regular  Diet: 

Results  — Deficient  Diet: 

Results  — Deficient  Diet: 

Results  — Regular  Diet: 

12.  Test  Yourself.  A.  In  your  own  words  define  or  explain  each  of  the  following  words 
or  phrases.  Check  your  definitions  with  your  text.  Use  the  index  and  the  glossary. 

(1)  cell 

(2)  cytoplasm 

(3)  tissue 

(4)  oxidation 

(5)  organ  

(6)  protoplasm 
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(7)  nucleus 

(8)  nutrient 

(9)  carbohydrate.  . . . 

(10)  protein 

(11)  fat 

(12)  calorie • . . 

(13)  energy 

(14)  deficiency  disease 


(15)  thiamine 

B.  In  the  space  before  the  statement  place  the  letter  of  the  word  or  phrase  that  completes 

the  statement  correctly. 

(1)  The  living  material  in  the  cells  of  the  body  is  called  (a)  protoplasm  (b)  glycogen 

(c)  tissue  (d)  protein. 

(2)  The  cells  which  line  the  blood  vessels,  the  intestines,  and  the  lungs  might  be 

classed  as  (a)  nerve  cells  (b)  muscle  cells  (c)  protective  cells  (d)  supporting 
cells. 

(3)  Exhaled  air  compared  to  inhaled  air  has  in  it  less  (a)  carbon  dioxide  (b)  water 

vapor  (c)  nitrogen  (d)  oxygen. 

(4)  The  basic  sugar  substance  used  as  a fuel  in  the  body  is  (a)  salt  (b)  nitrogen 

(c)  glucose  (d)  starch. 

(5)  A great  deal  of  excess  calcium  salt  is  used  in  the  (a)  bones  (b)  blood  (c)  liver 

(d)  heart. 

(6)  Carbon  dioxide  turns  limewater  (a)  blue  (b)  yellow  (c)  orange  (d)  milky 

white. 

(7)  Nutrients  composed  of  carbon,  hydrogen,  and  oxygen  would  be  classed  as 

(a)  vitamins  (b)  minerals  (c)  carbohydrates  or  fats  (d)  water. 

(8)  Of  the  activities  listed,  the  most  calories  would  be  needed  in  (a)  reading  in  an 

easy  chair  (b)  writing  at  a desk  (c)  walking  slowly  (d)  swimming. 

(9)  Of  the  foods  listed,  the  largest  amount  of  protein  would  be  in  100  grams  of 

(a)  roast  beef  (b)  white  bread  (c)  codfish  (d)  butter. 

(10)  Vitamin  D,  the  sunshine  vitamin,  is  especially  helpful  in  (a)  preventing  night 

blindness  (b)  preventing  sunburn  (c)  building  strong  bones  (d)  preventing 
scurvy. 

C.  Mark  each  statement  T if  it  is  true,  or  F if  it  is  false. 

(1)  A calorie  is  a gram  of  food. 

(2)  You  use  the  same  number  of  calories  every  day. 

(3)  A growing  boy  or  girl  needs  more  calories  per  pound  of  weight  than  an  adult 

needs. 

(4)  Carbohydrates  are  used  mainly  for  building  tissues  and  for  repair  in  the  body. 

(5)  A person  uses  some  energy  even  when  sleeping. 

(6)  Carbon  dioxide  is  one  result  of  the  burning  of  food  in  the  body. 

(7)  Citrus  fruits  are  excellent  sources  of  vitamin  C. 

(8)  Milk  is  a good  source  of  several  of  the  needed  nutrients. 
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4.  Your  Blood  Will  Tell 


J.  How  do  blood  cells  look  under  the  microscope?  A.  If  your  parents  give  permission 
or  the  rules  of  your  school  permit,  the  following  experiment  can  be  demonstrated  by  your 
teacher  or  by  students  in  the  class  who  volunteer.  First  sterilize  the  tip  of  a finger  with 
alcohol.  Quickly  prick  the  finger  with  a sterile  needle.  Hold  the  finger  until  a drop  of  blood 
appears.  Smear  the  drop  of  blood  on  a microscope  slide  and  stain  it  with  a drop  of  methylene 
blue.  (This  is  a kind  of  stain  found  in  most  science  laboratories.)  Set  up  the  slide  under  a 
microscope  and  have  each  class  member  observe  it  in  turn.  Can  you  locate  more  than  one 
kind  of  cell?  Draw  a few  of  the  cells  that  you  see  and  compare  them  with  those  shown  in 
Fig.  27  of  your  text.  (You  can  use  a prepared  slide  of  blood  cells  for  this  if  you  prefer.) 


B.  What  is  the  main  work  of  the  red  blood  cells? 


C.  What  is  the  main  work  of  the  white  blood  cells? 


2.  What  is  the  blood  plasma?  List  four  different  materials,  other  than  the  blood  cells, 
found  in  the  plasma.  Tell  the  purpose  of  each  of  these  materials. 

Parts  of  the  Blood  Plasma  Purposes  of  Materials 

(1) 

(2) 

(3)  

(4)  


3.  How  does  saliva  aid  digestion?  A.  With  iodine  test  a part  of  a soda  cracker  for 

starch.  Result: 

Test  another  part  of  the  cracker  for  grape  sugar  with  Benedict’s  solution  or  Fehling’s  solu- 
tion mixture.  Result: 


Conclusion: 

B.  Chew  a small  part  of  the  cracker  without  swallowing.  Divide  the  chewed  mixture  equally 
in  two  test  tubes.  Test  the  contents  of  one  tube  for  starch.  Result: 


Conclusion: 
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Test  the  contents  of  the  other  tube  for  grape  sugar.  Result: 


Conclusion: 

C.  Is  it  really  something  in  the  saliva  that  changes  starch  to  sugar?  Do  these  experiments 
at  least  twice. 

In  test  tube  A place  some  saliva. 

In  test  tube  B place  a bit  of  cracker. 

In  test  tube  C place  a bit  of  cracker  and  saliva. 

Test  a small  sample  from  each  tube  every  five 
minutes  for  glucose  (grape  sugar).  In  which 

tube  does  the  sugar  appear? What  does  this  show? 


saliva 


.cracker 


cracker 
^ and 
saliva 


4.  What  food  substances  will  pass  through  a membrane?  Get  from  your  teacher  two 
pieces  of  cellophane  tubing  six  or  seven  inches  long.  Close  one  end  of  each  tube  by  tying  it 
securely  with  thread.  Fill  the  first  with  a water  mixture  of  starch.  Fill  the  second  with 
starch  paste  and  saliva  or  artificial  pancreatic  juice  (made  by  dissolving  some  pancreatin 
[pan-KREE-at-in]  in  water).  Tie  the  top  ends  of  the  tubes  and  hang  each  tube  in  a different 
jar  of  water  for  at  least  24  hours. 

A.  Every  few  hours  during  the  day  test  the  water  in  the  first  jar  for  sugar  and  starch.  Result: 


B.  At  the  same  times  test  the  water  in  the  second  jar  for  sugar  and  starch.  Result: 


C.  What  is  digestion? 


5.  What  are  the  parts  of  the  food  tube?  Label  the  parts  shown  in  the  picture.  State 
briefly  the  purpose  of  each  in  digestion. 

Name  of  Part  Purpose 
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6.  Enzymes,  A.  What  is  an  enzyme? 


B.  What  enzyme  is  in  the  gastric  juice? What  does 

it  do? 

C.  What  do  the  enzymes  in  the  pancreatic  juice  do? 


7.  How  does  breathing  take  place?  A.  Get  a bell  jar,  a Y tube,  two 
balloons,  and  a rubber  diaphragm  to  represent  the  chest,  windpipe,  lungs, 
and  diaphragm.  Assemble  the  materials  as  shown  in  the  picture.  Pull  the 
rubber  diaphragm  up  and  down.  Explain  how  the  diaphragm  helps  in 
breathing.* 


B.  How  are  the  lungs  built  to  do  their  job?  Get  the  lungs  from  a freshly  killed  steer. 

(1)  Push  your  finger  into  the  side  of  one  of  the  sections  and  then  withdraw  it.  What  happens? 


What  characteristic  of  the  lungs  does  this  show? 


(2)  Cut  off  a small  portion  of  the  steer’s  lung  and  put  it  under  water  in  a pan.  Then  let  go  of 

it.  What  happens? Why  does  the  lung 

tissue  do  this? 

(3)  Study  the  lung  where  you  cut  across  one  of  its  sections.  How  is  the  lung  built? 


8.  How  is  the  blood  in  the  veins  different  from  blood  in  the  arteries? 


* Models  are  often  useful  to  help  illustrate  how  some  part  of  the  body  works.  Scientists  and  engi- 
neers often  build  models  before  they  build  the  real  machine  or  piece  of  equipment.  New  ideas  can  be 
learned  by  studying  models.  Incorrect  ideas  might  also  be  picked  up  from  them.  For  example,  can  you 
name  some  ways  that  the  model  shown  on  this  page  is  like  the  lungs? 
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9.  The  heart.  A.  Examine  the  heart  from  a freshly  killed  steer  or  sheep.  You  may 
get  one  from  your  local  butcher  or  directly  from  a slaughterhouse.  Notice  the  aorta  and  the 
ends  of  blood  vessels  which  are  still  on  the  heart.  After  examining  the  outside,  cut  the  heart 
open  so  that  you  can  see  its  inner  chambers. 

B.  Show  in  which  direction  the  blood  circulates  through  the  chambers  of  the  heart  by  draw- 
ing heavy  arrows  in  the  diagram  below. 


C.  At  the  right,  place  the  names  of  the  numbered  parts  of  the  heart  shown  in  the  diagram. 


10.  Why  is  the  blood  able  to  return  to  the  heart  through  the  veins? 

The  following  demonstration  will  help  you  answer  this  question. 
Set  up  the  apparatus  as  shown.  Squeezing  the  bulb  will  make  the 
colored  water  rise  in  tube  A,  which  represents  a vein,  and  fall  in 


tube  B.  A.  What  is  the  purpose  of  the  valve  in  A? 


B.  How  do  the  valves  in  veins  work? 


11.  How  does  the  body  get  rid  of  wastes?  A.  Perspiration.  (1)  Place  a few  drops  of 
alcohol  on  the  back  of  one  of  your  hands.  Hold  both  hands  on  a level  in  front  of  your  mouth 

and  blow  across  the  back  of  them.  Which  hand  feels  cooler? 


Why? (2)  How  does  perspiration  aid  in  cooling  the 

body? (3)  Why  does  a person  feel 


uncomfortable  on  a warm,  humid  day? 


B.  The  skin.  What  are  two  functions  of  the  skin?  (1) 


(2) 
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Study  a cross-sectional  microscope  preparation 
of  skin  under  the  microscope.  Make  a drawing  of 
what  you  see.  If  you  cannot  get  a slide  of  the  skin, 
refer  to  your  text,  Fig.  19,  p.  58.  Label  the  drawing 
to  show  the  special  structures  that  help  the  skin 
to  do  its  two  jobs. 


C.  How  does  the  kidney  work  to  get  rid  of  liquid  wastes  from  the  body?  A lengthwise  section 
of  one  kidney  is  shown  here.  In  the  space  before  each  name  below,  place  the  number  that 
refers  to  it  from  the  drawing.  In  the  blank  space,  tell  what  each  part  does. 


12.  Test  Yourself,  A.  Place  a T in  front  of  the  statements  that  are  true.  If  the 

statement  is  false,  correct  it  by  substituting  a word  or  phrase  for  the  underlined  wordi  Write 
the  new  word  or  phrase  in  the  blank  before  the  statement. 

Examples T Ice  is  frozen  water. 

ice Milk  is  frozen  water. 

(1)  The  blood  carries  food  and  oxygen  to  the  cells  of  the  body. 

(2)  Veins  carry  blood  toward  the  heart. 

(3)  The  blood  circulates  through  the  body  four  times  each  minute. 

(4)  The  saliva  contains  enzymes  that  change  proteins  to  sugar. 

(5)  The  liquid  part  of  the  blood  is  called  urea. 

(6)  In  the  small  intestines  both  proteins  and  fats  are  digested. 

(7)  White  corpuscles  of  the  blood  carry  oxygen  to  the  cells. 

(8)  The  fibrin  of  the  blood  aids  in  clotting. 

(9)  An  average  adult  has  about  10-12  quarts  of  blood. 

(10)  The  heart  beats  faster  when  the  cells  of  the  body  use  more  oxygen. 
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B.  In  your  own  words  explain  or  define  the  following.  Check  your  definition  with  your  text. 
Use  the  index  and  the  glossary. 

(1)  antibodies 

(2)  absorption 

(3)  auricle 

(4)  capillary 

(5)  gastric  juice 

(6)  hemoglobin 

(7)  hormones 

(8)  pancreatic  juice 

(9)  pepsin 

(10)  plasma 

(11)  vein 

(12)  villi 

(13)  nitrogenous  waste 

(14)  kidney 


C.  In  the  space  in  front  of  the  definitions  in  the  left-hand  column,  place  the  letter  of  the 


(1)  produces  enzymes 

(2)  absorb  digested  nutrients 

(3)  substance  in  digestive  juice  which  digests  food 

(4)  a process  that  makes  insoluble  foods  soluble 

(5)  a part  of  the  blood  plasma  used  to  prevent  polio 

(6)  a digestive  juice  found  in  the  intestines 

(7)  found  after  saliva  digests  starch  in  the  mouth 

(8)  blood  substances  which  help  regulate  and  control 
many  body  functions 

(9)  where  blood  usually  goes  from  the  arteries 

(10)  sometimes  called  “white  blood” 


related  to  it. 

a. 

aorta 

b. 

capillaries 

c. 

digestion 

d. 

enzyme 

e. 

fibrinogen 

f. 

gamma  globulin 

g- 

gastric  juice 

h. 

gland 

i. 

glucose 

j- 

hormones 

k. 

lymph 

1. 

pancreatic  juice 

m. 

protein 

n. 

villi 
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5.  Your  Body  Against  Uiiiseen  Killers 

1.  What  are  the  most  common  diseases  today?  To  get  help  in  answering  this  question 
you  may  study  one  or  more  of  these  references:  your  text,  recent  biology  books,  the  World 
Almanac,  and  special  publications  of  your  city  or  county  health  department. 


MOST  COMMON  DISEASES  IN  AMERICA 


Among  12-  to  15- Year-Olds 

Among  All  Ages  in  America 

Among  All  Ages  in  Your  Community 

2.  Where  are  bacteria  to  be  found?  Plan  an  experiment  to  discover  where  bacteria  are 
to  be  found.  Use  the  suggestions  in  your  text  (p.  101).  Select  fifteen  Petri  dishes  with  sterile 
nutrient  gelatin  in  them.  Put  two  of  them  aside  without  uncovering  them.  They  will  be  the 
controls.  Expose  each  of  the  others  in  turn  by  quickly  removing  the  cover  and  touching  the 
surface  with  some  material.  Then  quickly  replace  the  cover.  Some  ideas  of  things  to  use  are 
given  below.  After  the  dishes  (except  the  two  controls)  are  exposed,  place  all  of  them  in  a 
warm,  dark  place  for  two  days.  Examine  the  dishes  and  describe  the  results. 


How  Exposed 

Results 

(1)  Fingertip 

(2)  Hair  from  head 

(3)  Material  under  fingernail 

(4)  Drop  of  faucet  water 

(5)  Dust  from  windowsill 

(6)  Earth  from  schoolyard 

(7)  Iodine 

(8)  Alcohol 

(9) 
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How  Exposed 

Results 

(10) 

(11) 

(12) 

(13) 

(14)  Control 

(15)  Control 

3.  What  do  growths  of  bacteria  look  like? 

A.  Select  from  the  preceding  activity  two  of 
the  Petri  dishes  in  which  growths  have  devel- 
oped. In  the  space  at  the  right,  sketch  what 
the  growths  look  like. 

B.  What  does  the  number  of  spots  on  the  gela- 
tin mean? 


4.  How  useful  are  various  chemicals  in  killing  bacteria?  Select  fourteen  sterile  dishes 
containing  broth  or  nutrient  gelatin.  Two  of  the  dishes  are  to  be  the  controls.  Expose  all  to 
air  for  an  equal  time.  Add  the  chemicals  suggested.  Permit  all  the  dishes  to  stand  for  two 
days  in  a warm,  dark  place.  Then  without  opening  the  dishes  examine  them  and  compare  the 
results. 

(1)  Nothing  (control) 

(2)  Nothing  (control) 

(3)  3%  hydrogen  peroxide 

(4)  Boric  acid  solution 

(5)  Carbolic  acid  (Lysol) 

(6)  Strong  salt  solution 

(7)  Powdered  sulfathiazole  (sul-fuh-THY-uh-zohl) 


(8)  Sharp  and  Dohme’s  S.T.  37 

(9)  70%  alcohol 

(10)  40%  formaldehyde  (for-MAL-duh-hyde)  (formalin) 


(11)  Silver  nitrate  solution.  . . 

(12)  Dissolved  Halazone  tablet 

(13)  Iodine 

(14) 


[38] 


Name 


Date, 


. Text  pages  100-117 


5.  What  disease  germs  enter  the  body  through  liquids  and  food,  through  air,  and  through 
the  skin?  Fill  in  the  chart  to  give  the  information  called  for. 


Entry  to  Body 

Examples  of  Disease  Germs 
Entering  This  Way 

Remedy  or  Precaution  to  Take 

With  water, 
milk,  food 

In  the  air 

Through  the  skin 

6.  How  does  the  body  gain  immunity?  The  production  of  antibodies  is  one  of  the  body’s 
methods  of  defense  against  diseases.  This  defense  can  be  produced  by  means  of  vaccination 
or  inoculation. 

A.  What  are  antibodies? 


B.  What  is  vaccination? 


C.  What  is  inoculation? 


D.  What  is  the  difference  between  natural  and  acquired  immunity? 


7.  What  are  some  chemicals  that  are  used  to  destroy  bacteria  within  the  body  (by 
injection  or  by  taking  through  the  mouth)?  Below  are  listed  two  chemicals  used  in  treating 
infection  and  disease.  State  their  use.  Then  list  three  other  chemicals  and  tell  their  use. 


Chemicals 

Diseases  for  Which  Used 

(1)  Sulfa  drugs 

(2)  Penicillin 

(3) 

(4) 

(5) 

V/ 

8.  How  can  I help  prevent  cancer?  Almost  every  county  or  state  has  an  American  Can- 
cer Society  office  which  will  give  you  useful  information  on  this  question.  Read  about  cancer. 
Then  write  below  at  least  five  things  which  you  should  remember  to  help  prevent  cancer. 

(1) 

(2) 

(3)  

(4)  

(5)  
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9.  Communicable  disease.  A.  What  is  meant  by  communicable  disease? 


B.  In  the  chart  list  eight  communicable  diseases,  tell  the  cause  of  each,  and  describe  the 
way  each  spreads.  (You  may  wish  to  refer  ahead  to  Chapter  6 for  help  on  this  question.) 


Disease 

Cause  of  Disease 

How  Disease  Spreads 

10.  Diseases  not  caused  by  germs.  A.  How  is  diabetes  recognized  and  treated? 


B.  How  is  high  blood  pressure  recognized  and  treated? 


C.  How  is  heart  trouble  recognized  and  treated? 


1 1 . How  are  radioactive  substances  useful  in  research  on  health  ? 

List  examples  of  three  specific  ways  that  radioactive  substances  can  give  useful  information 
about  health. 

(1) 


(2) 


(3) 
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12,  Test  Yourself.  A.  The  following  statements  are  either  true  or  false.  If  true,  mark 
them  T.  If  false,  replace  the  underlined  word  with  a word  to  make  the  statement  correct. 
Place  the  new  word  in  the  space  provided. 

Examples: X Bacteria  are  small  plants. 

. . . ....  Bacteria  are  small  animals. 

(1)  Bacilli  are  rod-shaped  bacteria. 

(2)  Cocci  are  spiral-shaped  bacteria. 

(3)  Bacteria  can  live  in  a dormant  or  resting  stage  in  the  form  of  spores. 

(4)  Penicillin  is  a type  of  mold. 

(5)  Typhoid  germs  usually  enter  the  body  in  water  or  milk. 

(6)  White  cells  in  the  blood  surround  bacteria  and  kill  them. 

(7)  Natural  immunity  is  produced  by  means  of  vaccination. 

(8)  Diabetes  is  caused  by  a lack  of  antitoxin  in  the  blood. 

(9)  Quinine  is  the  chemical  usually  prescribed  for  treating  pneumonia. 

(10)  High  blood  pressure  is  a disease  of  old  age. 

B.  Explain  or  define  each  of  the  words  listed.  Check  your  definitions  with  the  ones  in  the 
glossary  of  your  text. 

(1)  bacteria 

(2)  virus 

(3)  spore  

(4)  toxin 

(5)  mucous  membrane 

(6)  immunity 

(7)  micro-organism 

(8)  spirillum 

(9)  inoculation 

(10)  antibody 

C.  Do  you  like  word  games?  All  the  words  in  the  list  have  something  to  do  with  disease  or 
health.  They  are  scrambled.  Can  you  unscramble  them? 


Scrambled  Word  Corrected  Word  Scrambled  Word  Corrected  Word 

(1)  bertacia  (6)  andobity  

(2)  merg  (7)  dairphhiet  

(3)  cincinovata  (8)  kessnisc  

(4)  spollaxm  (9)  dinemeic  

(5)  noxit  (10)  dimepice  
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6.  Your  Community  Helps 

1,  What  conditions  are  favorable  for  the  spoilage  of  milk?  Plan  an  experiment  to  help 
answer  this  question.  You  might,  for  example,  test  the  rates  of  spoilage  of  both  raw  and 
pasteurized  milk  at  different  temperatures.  In  planning  your  experiment,  don’t  forget  to 
use  controls. 

The  plan  for  my  experiment: 


( 


What  happened: 


Conclusion:* 


2.  Getting  pure  milk.  A.  How  is  milk  pasteurized? 


B.  What  regulations  must  dairies  follow  in  producing  and  distributing  milk? 

(1) 

(2) 

(3)  

(4)  

(5)  

3.  Trichinosis.  A.  How  does  the  pork  worm,  trichina,  cause  the  disease  trichinosis? 


( 

B.  Why  is  it  important  for  the  government  to  make  regular  meat  inspections? 


*Did  classmates  with  experimental  plans  the  same  as  yours  get  the  same  results?  It  is  good  pro- 
cedure to  check  results  with  the  conclusions  of  others.  Scientists  do  not  accept  conclusions  which  come 
from  doing  an  experiment  just  once. 
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4.  Preserving  food.  A.  What  chemicals  may  be  used  to  preserve  food?  Soak  some 
peas  or  beans  for  a day  and  crush  them.  (Pieces  of  raw  meat  may  be  used  instead.)  Place  a 
portion  of  the  food  in  each  of  seven  test  tubes  and  cover  with  water.  Into  each  tube  add 
chemicals  as  indicated  in  the  chart.  Check  the  color,  odor,  etc.,  of  the  contents  of  each  tube 
every  other  day  for  eight  days. 


Tube  and  Contents 

Condition  of  Preservation 

2nd  Day 

4th  Day 

6th  Day 

8th  Day 

(1)  Water  only 

(2)  Teaspoon  of  vinegar 

(3)  Teaspoon  of  salt 

(4)  Teaspoon  of  sugar 

(5)  % teaspoon  of  boric  acid 

(6)  1^4  teaspoon  of  alum 

(7)  Pinch  of  benzoate  of  soda 

B.  There  are  many  ways  to  preserve  foods.  Each  one  depends  on  keeping  from  the  organ- 
isms that  cause  spoilage  the  conditions  they  need  for  growth.  Fill  out  the  chart  below. 


Preserving  Method 

How  It  Preserves  the  Food 

(1)  Refrigeration 

Removes  warmth;  organisms  do  not  grow  well  in  cold. 

(2)  Canning 

(3)  Dehydration 

(4)  Smoking  and  curing 

(5)  Spicing  and  pickling 

(6)  Vacuum  packing 

(7)  Quick-freezing 

(8)  Pasteurization 

5.  How  may  water  be  purified?  (Optional ) 
Water  may  be  purified  in  several  ways.  The 
method  depends  upon  how  the  water  is  to  be 
used.  A.  Distilling  water  makes  it  chemically 
pure.  Set  up  the  apparatus  shown  in  the  draw- 
ing and  distill  some  water.  Place  some  water, 
chalk  dust,  ink,  bits  of  wood,  salt,  and  other 
materials  in  a flask.  How  does  the  distilled 
water  compare  with  the  original  mixture? 
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If  the  liquid  is  not  clear,  repeat  the  process  of  distillation.  Why  is  distillation  not  practical 
for  purifying  the  water  to  be  used  by  a city? 


B.  What  is  coagulation?  Fill  three  large  glass  cylinders  or  tall  jars  almost  full  of  water. 
Number  the  jars.  Into  No.  1 and  No.  2 pour  10  cubic  centimeters  of  concentrated  ammonia 
water.  Pour  about  2 tablespoons  of  finely  ground  dirt  into  all  three  jars.  Then  into  No.  1 
pour  about  4 tablespoons  of  finely  divided  ammonium  alum.  Let  the  jars  stand  undisturbed. 
In  which  jar  does  the  dirt  settle  out  most  rapidly? 

After  several  hours  which  one  is  clearest? 


Explain. 


C.  How  does  soil  filter  water?  Tie  a cloth  securely  around  one  end  of  a lamp  chimney  and 
fill  the  chimney  with  assorted  sand  and  dirt,  placing  the  finer  dirt  at  the  bottom  of  the  chim- 
ney. Support  the  chimney  above  a container.  Then  pour  some  muddy  water  through  the  home- 
made filter.  Is  the  water  clearer  as  it  runs  into  the  container? 

Why? 


Why  are  deep  wells  likely  to  have  purer  water  in  them  than  shallow  wells? 


6.  What  is  the  source  of  your  water  supply?  Where  does  the  water  supply  you  use  come 
from?  How  is  it  made  safe? 


7.  Disposing  of  sewage  and  garbage.  Whether  you  live  in  a city  or  rural  area,  give  five 
good  practices  in  the  disposal  of  sewage  and  garbage. 

(1) 

(2) 

(3)  

(4)  

(5)  
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8.  How  is  the  health  of  your  county  or  city  protected?^'  A.  What  public  office  or  of- 
ficers are  responsible  for  checking  on  health  conditions  in  your  county  or  city? 


B.  What  other  public  or  private  groups  work  especially  for  good  health  in  your  community? 


C.  What  is  the  purpose  of  quarantine? 


D.  What  are  four  ways  that  you  as  an  individual  can  help  protect  your  community’s  health? 

(1) 

(2) 

(3)  

(4)  


9.  Test  Yourself.  A.  The  following  statements  are  either  true  or  false.  If  true  mark 
them  T.  If  false,  replace  the  underlined  word  with  a word  or  phrase  to  make  the  statement 
correct.  Place  the  new  word  in  the  space  provided. 

(1)  Water  washes  away  waste  materials  of  cities  through  the  sewers. 

(2)  It  is  quite  safe  for  cities  to  pour  untreated  sewage  into  rivers  and  lakes. 

(3)  Trichina  is  a kind  of  ptomaine  poisoning. 

(4)  Milk  is  pasteurized  at  a temperature  below  the  boiling  point  of  milk. 

(5)  Wherever  there  are  signs  of  stream  pollution  from  human  wastes, 

there  is  danger  of  typhoid. 

(6)  Malaria  is  spread  by  sneezing. 

(7)  Dehydration  is  a method  of  preserving  foods  by  cooling  to  a temperature 

somewhat  above  freezing. 

(8)  There  is  a tuberculosis  association  in  this  community. 

(9)  Artesian  wells  operate  because  water  tends  to  boil. 

(10)  Persons  sick  with  malaria  are  given  quinine  and  atebrin. 

B.  If  you  were  in  a place  where  you  were  not  sure  that  the  water  was  safe  to  drink,  what  pre- 
cautions would  you  take? 


* The  contributions  of  such  great  men  as  Robert  Koch,  Joseph  Lister,  Edward  Jenner,  Walter  Reed, 
and  Sir  Alexander  Fleming  have  protected  our  health.  You  may  wish  to  read  about  the  discoveries  of 
these  men. 
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C.  Why  is  it  important  not  to  dump  sewage  directly  into  bays  where  there  are  oyster  beds? 


D.  In  a certain  country,  the  death  rate  from  a disease  is  regularly  75  to  90  per  100,000 
persons.  This  is  very  high.  What  would  you  do  if  you  were  health  commissioner  for  the 
country? 


E.  In  your  own  words  explain  or  define  the  following  words.  Check  your  definitions  with 
your  text.  Use  the  index  and  the  glossary. 

(1)  aeration 

(2)  pasteurization 

(3)  trichinosis 

(4)  ptomaine 

(5)  water  table 

(6)  filtration 

(7)  chlorination 

(8)  communicable  disease 

(9)  quarantine 

(10)  distillation 
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Unit  3 Review 

Part  One.  Review  all  the  questions  and  self-testing  exercises  at  the  end  of  Chapters 
3,  4,  5,  and  6 of  your  textbook  and  workbook. 

Part  Two.  In  your  notebook  write  brief  but  careful  answers  to  each  of  the  following 
questions. 

(1)  What  are  the  body’s  four  main  uses  of  food? 

(2)  What  things  affect  the  number  of  calories  you  need? 

(3)  What  basic  kinds  of  food  should  you  get  regularly  in  your  diet? 

(4)  What  is  the  food  test  for  starch?  Protein?  Fats?  Minerals? 

(5)  What  do  red  blood  cells  do? 

(6)  What  are  the  important  parts  of  the  blood  plasma? 

(7)  How  does  food  reach  the  body  cells? 

(8)  How  is  the  heart  built  in  order  to  do  its  job  well? 

(9)  How  do  we  get  energy  from  the  food  stored  in  body  cells? 

(10)  How  are  the  lungs  built  to  do  their  job? 

(11)  What  are  the  three  common  types  of  bacteria? 

(12)  What  are  some  ways  by  which  the  body  protects  itself  against  disease? 

(13)  What  are  some  danger  signs  of  cancer  which  should  be  checked  on  by  a visit  to  a doctor? 

(14)  Describe  three  chemicals  which  are  used  successfully  against  disease  germs. 

(15)  How  are  milk  and  milk  products  kept  free  from  harmful  bacteria? 

(16)  How  does  water  become  purified  as  it  moves  through  the  ground? 

(17)  Describe  how  the  drinking  water  which  you  drink  .regularly  is  purified. 

(18)  Why  does  water  flow  from  an  artesian  well  without  the  aid  of  a pump? 

(19)  What  are  some  of  the  diseases  for  which  quarantine  is  recommended? 

(20)  How  is  the  water  for  a large  city  usually  made  safe  for  drinking? 

Part  Three.  What  are  ten  important  ideas  which  you  believe  everyone  should  remember 
about  Lengthening  Man’s  Life  (as  discussed  in  Unit  2)? 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 
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Part  Four.  The  United  States  Department  of  Agriculture  1939  Yearbook,  Food  and  Life 
(p.  17),  includes  the  following  paragraph: 

As  the  letters  of  the  alphabet  combine  to  form  words,  these  amino  acids 
combine  to  form  proteins;  as  different  words  combine  to  form  sentences,  the 
proteins  in  turn  combine  to  form  living  tissues.  A food  is  like  a whole  sentence. 

The  words  are  taken  apart  in  the  digestive  system  and  reduced  to  letters,  or 
amino  acids.  The  letters  or  amino  acids  are  carried  by  the  blood  to  all  organs, 
all  cells.  Each  cell  or  organ  takes  the  particular  letters  it  needs  and  re- 
arranges them  into  new  words  or  new  proteins,  which  make  new  sentences. 

Read  the  above  paragraph  as  many  times  as  necessary  in  order  to  answer  the  following 
true  and  false  statements.  Place  a T in  front  of  the  statement  if  it  is  true,  and  an  F if  it  is 
false.  Use  only  information  included  in  the  paragraph.* 

(1)  The  paragraph  is  about  a method  of  writing. 

(2)  The  paragraph  makes  a comparison  between  food  and  sentences. 

(3)  There  are  26  amino  acids,  one  for  each  letter  of  the  alphabet. 

(4)  Proteins  are  made  from  combinations  of  amino  acids. 

(5)  Living  tissues  are  made  from  proteins. 

(6)  The  same  amino  acids  probably  can  combine  to  form  different  proteins. 

(7)  Protein  digestion  is  a process  of  breaking  the  food  down  into  amino  acids. 

(8)  The  blood  stream  carries  letters  to  all  organs  of  the  body. 

(9)  The  organs  of  the  body  can  select  the  amino  acids  needed  for  tissue  building  by 

that  organ. 

(10)  The  cells  of  the  body  can  build  up  proteins  from  amino  acids  brought  to  them 

by  the  blood. 

Part  Five.  Try  this  word  game.  The  word  protein  is  written  vertically  with  two  spaces 
after  each  letter.  In  the  first  space  fill  in  the  name  of  a food  beginning  with  the  letter.  In  the 
second  space  tell  whether  the  food  you  have  written  is  primarily  carbohydrate,  protein,  or 
fat. 

P 

R 

0  

T 

E 

1  

N 


* Sometimes  information  is  presented  through  an  analogy  (uh-NAL-uh-jee),  as  in  the  paragraph 
about  amino  acids.  What  is  an  analogy?  Careful  thinking  sometimes  requires  the  ability  to  select  from 
an  analogy  the  information  needed  to  answer  a question. 
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8.  Our  Planet  Home  — And  Its  Moon 

I.  Earthquakes.  A.  What  are  some  of  the  countries  of  the  world  that  are  in  the 

“earthquake  belt”?  List  five  such  countries.  (1) 

(2) (3) 

(4) (5) 

B.  How  do  faults  cause  earthquakes? 


C.  What  are  some  of  the  dangerous  things  that  can  happen  during  and  after  an  earthquake? 


2.  How  does  weathering  change  the  earth?  A.  What  is  weathering? 


B.  Tell  how  each  of  the  things  listed  below  causes  weathering: 

(1)  Sun: 


(2)  Wind: 


(3)  Water: 


) Ice: 


Tain: 


ence 

verse 
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3,  How  are  mountains  formed?  Plan  a demonstration  to  help  others  understand  how 
mountains  are  formed. 

My  procedure:  


Diagrams  to  show  what  I mean: 


4.  What  are  the  effects  of  gravity?  In  the  spaces  below  describe  how  gravity  influences 
people,  oceans,  and  the  planets. 

A.  How  gravity  affects  people:  


B.  How  gravity  affects  the  oceans: 


C.  How  gravity  affects  planets: 


5.  What  factors  affect  the  amount  of  gravitational  pull?  (Optional) 
A.  Below  are  drawn  two  large  balls.  Here  are  two  others. 


ABC  D 

Do  A and  B attract  each  other  more  than  C and  D do? Why? 


B.  Here  are  two  other  large  balls. 


And  here  are  two  more. 


10  feet 


20  feet 


Do  E and  F attract  each  other  more  than  G and  H do? Explain. 


C.  What  are  two  factors  which  affect  the  amount  of  gravitational  pull?  (1) 

(2) 
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6.  Hoiv  does  the  motion  of  the  moon  appear  to  us  on  earth?  Make  a record  of  the  moon’s 
position  and  its  shape  over  a period  of  a month.  Try  to  make  your  observations  every  third 
day.  Get  some  of  your  classmates  to  make  observations  for  a part  of  the  period.  Agree  upon 
the  best  ways  to  observe  in  order  to  fill  in  the  chart  below.  It  will  be  easiest,  perhaps,  to 
make  your  observations  between  8 and  9 P.M.  each  night.  If  the  moon  is  not  in  the  sky  at 
that  hour  on  a particular  night,  you  will  record  “no  moon  in  sight.’’ 


Date 

Hour 

Position  of 
Moon  in  Sky 

Change  from 
Previous  Position 

Shape 

Change  from 
Previous  Shape 

Other  Observations 

X X X X X X X 

XXXXXX 

7.  What  causes  the  phases  of  the  moon?  In  the  sketch,  the  row  of  circles  represents 
the  moon  at  different  times  of  the  month.*  A.  By  shading  the  circles,  show  what  part  of 
the  moon  (in  each  position)  is  not  lighted  by  the  sun.  B.  In  the  squares  beside  each  circle 
show  how  the  moon  in  each  position  would  look  to  you  from  the  earth.  C.  Label  the  phases 
of  the  moon:  first  quarter,  second  quarter,  etc.  You  can  check  your  answers  by  using  a 
single  strong  light  for  the  sun  and  a ball  held  at  arm’s  length  for  the  moon. 


"I 


\A\^ 


♦The  changing  appearance  of  the  moon  is  just  one  example  of  changes  which  occur  in  our  universe. 
Scientists  are  continually  studying  to  find  out  how  certain  events  are  related  to  other  events.  Accurate 
thinking  depends  on  this  knowledge.  Inaccurate  thinking  results  when  people  refuse  to  recognize  change, 
and  when  they  decide  that  certain  events  are  related  when  really  they  are  not. 
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8.  What  is  the  surface  of  the  moon  like?  State  at  least  one  fact  which  describes  the 
following  conditions  on  the  moon’s  surface. 

A.  Amount  of  water: 


B.  Craters: 

C.  Mountains: 

D.  Temperature: 

9.  What  causes  eclipses? 

A.  In  the  space  below,  show 
by  a lebeled  drawing  how  an 
eclipse  of  the  moon  could  oc- 
cur. 


B.  Illustrate  below  how  an 
eclipse  of  the  sun  could  oc- 
cur. 


C.  Observers  at  some  places 
on  earth  see  a total  eclipse  of 
moon,  while  at  other  places 
observers  see  only  a partial 
eclipse.  Illustrate  why. 


10.  Why  does  the  moon  appear  larger  at  some  times  than  it  does  at  other  times? 

A.  Plan  a method  of  measuring  the  full  moon  when  it  is  just  rising  over  the  horizon.  Then 
measure  it  again  when  it  is  nearly  overhead.  Describe  your  method  of  measuring  the  moon 
and  your  results. 


B.  Why  does  the  moon  appear  larger  when  it  is  near  the  horizon? 


11.  How  does  the  moon  rotate?  Keep  in  mind  the  fact  that  the  moon  always  has  its 
same  face  toward  the  earth.  Devise  a demonstration  to  show  others  that  the  moon  rotates 
just  once  during  one  revolution. 

My  demonstration  is  to  be  done  this  way: 
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12.  Test  Yourself.  A.  In  your  own  words  explain  or  define  the  following  words.  Check 
your  definitions  with  your  text.  Use  the  index  and  the  glossary. 

(1)  erosion 

(2)  fault 

(3)  gravity 

(4)  neap  tide 

(5)  spring  tide 

(6)  seismograph 

(7)  volcano 

(8)  corona 

(9)  solar  eclipse 

(10)  total  eclipse 

(11)  penumbra 

(12)  phases  of  the  moon 


(13)  prominences 

(14)  new  moon 

(15)  lunar  eclipse 

B.  Which  is  correct?  Earthquakes  cause  faults,  or  faults  cause  earthquakes? 
Explain 


C.  Place  the  letter  of  the  correct  answer  in  the  space  before  the  question. 

(1)  The  ocean  covers  about  (a)  3%  (b)  47%  (c)  70%  (d)  91%  of  the  surface  of  the 

earth. 

(2)  The  gravitational  pull  on  an  object  would  be  greatest  if  the  object  were  placed  at 

(a)  the  equator  (b)  the  North  Pole  (c)  a spot  near  the  Great  Lakes  (d)  at  the 
top  of  Pike’s  Peak. 

(3)  The  moon  exerts  a greater  pull  on  the  earth  than  does  the  sun  because  (a)  the 

moon  is  larger  than  the  sun  (b)  the  moon  weighs  more  than  the  sun  (c)  the 
moon  is  farther  away  than  the  sun  (d)  the  moon  is  closer  than  the  sun. 

(4)  The  moon  rises  and  sets  each  evening  (a)  about  51  minutes  later  than  the  previ- 
ous night  (b)  at  the  same  time  (c)  about  an  hour  earlier  (d)  at  sunrise  or  sun- 
set. 

(5)  The  mountains  on  the  moon  do  not  show  the  effects  of  weathering  because  (a)  vol- 
canic ash  has  covered  all  the  mountains  (b)  there  is  no  wind  and  rain  to  erode 
them  (c)  they  are  made  of  hard  rocks  (d)  they  are  covered  with  water. 

D.  What  is  your  explanation  for  “the  man  in  the  moon”? 
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E.  In  the  space  provided,  place  the  word  which  makes  the  statement  correct. 

The  moon  is  our  nearest  neighbor  in  the  sky.  It  is  only  (1) miles 

from  the  earth.  If  we  were  standing  on  the  moon,  its  horizon  would  appear  curved  because 

the  moon  is  only  (2) miles  in  diameter.  The  moon  travels  around  the 

sun  once  every  (3) Only  (4) % of  the  moon’s 

surface  has  ever  been  seen  by  man.  The  moon  appears  to  rise  in  the  (5) 

Each  night  it  rises  about  (6) minutes  later  than  it  did  on  the  previous  night. 

We  cannot  see  the  moon  when  it  is  exactly  at  the  (7) phase.  The 

horns  of  the  crescent  moon  are  always  turned  (8) the  sun.  We 

see  the  moon  because  it  (9) light  from  the  (10) 

The  temperature  of  the  bright  side  of  the  moon  is  about  (11) ° F.  When  the 

moon  causes  a(n)  (12) we  can  see  the  solar  corona.  A lunar 

eclipse  is  caused  by  the  shadow  of  the  (13) A solar  eclipse  is 

caused  by  the  shadow  of  the  (14) 

F.  Why  will  it  be  difficult  to  send  a rocket  to  the  moon? 


G.  The  moon  is  only  one-quarter  the  diameter  of  the  earth.  How  is  it  possible  for  the  moon 
to  eclipse  the  sun  when  the  sun  is  more  than  one  hundred  times  the  diameter  of  the  earth? 


H.  What  conditions  would  make  it  difficult  for  man  to  live  on  the  moon? 


Name 


Date 
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Sfiaee,  Our  New  Frontier 

1.  Fact  or  fancy?  Many  stories,  comic  strips,  and  TV  programs  are  based  on  the  idea  of 
space  travel.  They  include  both  ‘Tacts’’  and  “fancies.”  Find  such  a story,  comic  strip,  or  TV 
program,  and  pick  out  the  parts  which  you  believe  are  “facts”  or  possibilities  and  the  parts  you 
believe  are  “fancies.” 


.Name  of  story,  comic  strip,  or  program: 


Facts  or  Possibilities 

Fancies  or  Impossibilities 

2.  What  knowledge  or  information  do  we  need  about  outer  space?  How  can  rockets  and  satel- 
lites help  us  get  it?  List  four  examples  of  information  and  the  means  of  getting  it. 

(1) 


(2) 


(3) 


|(4) 


3.  What  are  some  of  the  facts  about  the  first  man-made  space  objects?  Read  your  text  and 
other  books  on  man-made  satellites  and  space  ships.  Record  the  information  called  for  in  the 
chart  below.  (It  is  not  important  to  remember  all  of  these  facts.  You  can  always  refer  to  the 
chart.  However,  this  activity  will  help  you  do  research  reading,  an  important  skill  for  scientists.) 


Name 

Date 

Launched 

Weight 
and  Size 

Period 

Facts  About 
Its  Orbit 

Actual  or 
Expected 
Lifetime 

Other 

Interesting 

Information 

Sputnik  I 

Sputnik  II 

\ 

Explorer  I 

V 

Sputnik  HI 

Explorer  HI 

Explorer  IV 

Vanguard  I 

Pioneer  I 

Mechta  I 

Explorer  VI 

Other: 
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4.  Does  an  object  moving  sideways  fall  as  fast  as  an  object  moving  straight  down?  A.  Place  two 
large  marbles  or  ball  bearings  on  the  very  edge  of  a table  so  that  the  least  push  will  cause  them 
to  drop  to  the  floor.  (1)  Thump  them  gently  so  they  fall  over  the  edge  at  the  same  instant.  Have 
several  of  your  classmates  watch  the  balls  carefully  to  see  if  they  strike  the  floor  at  the  same 


time.  Repeat  several  times.  What  are  the  results? 


(2)  Now  change  your  procedure.  Strike  one  marble  or  ball 
with  a hard  thump  with  one  middle  finger;  with  the  other 
thump  the  other  ball  gently  over  the  edge.  Be  sure  to 
thump  them  at  exactly  the  same  moment.  Watch  to  see  if 
they  strike  the  floor  at  the  same  time.  Do  this  several  v) 

times.  What  do  you  observe? 


B.  What  can  you  conclude  from  your  observations? 


C.  How  is  this  conclusion  of  importance  to  scientists  as  they  attempt  to  launch  satellites  into 
orbit? 


5.  How  are  satellites  ^‘Hracked^^?  Explain  briefly  how  the  location  of  a satellite  can  be  known 
from  time  to  time . . . . 


6.  What  has  been  learned  by  sending  satellites  into  space?  List  at  least  three  things  we  have 
already  learned  by  means  of  satellites. 

(1) 

(2) 

(3) 

7.  What  is  the  principle  of  action  and  reaction?  A.  Blow  up  a toy  balloon.  Hold  it  at  arm’s 
length  above  your  head  and,  without  tying  the  opening,  let  go  of  it.  Describe  what  happens. 


B.  What  makes  it  do  this? 


C.  Describe  briefly  two  other  everyday  examples  that  illustrate  the  action -reaction  principle. 


(1) 


(2) 


( 
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8.  How  does  a jet  plane  work?  As  a class,  or  individual,  activity  rig  up  a small  model 
plane  to  be  powered  by  compressed  carbon  dioxide  (CO2) . Mount  the  model  plane  on  a tight  wire 
stretched  from  wall  to  wall  of  a room.  Put  screw  eyes  in  the  top  of  the  model  at  the  back  and 

front  and  run  the  wire  through  them.  The  tail  of 
the  model  should  be  made  to  hold  a small  cylin- 
der of  compressed  carbon  dioxide  gas.  Insert 
the  cylinder  and,  when  all  is  clear,  break  the 
seal  of  the  cylinder  to  release  the  gas.  (Stores 
that  sell  plane  models  and  cylinders  of  gas  can 
get  you  a ^‘gun’^  which  “shoots’’  a sharp  needle 
into  the  seal  of  the  cylinder.)  The  plane  should  be 
stopped  by  placing  a soft  pillow  at  the  far  end  of 
the  wire.  Record  your  observation  about  the 


speed  and  general  motion  of  the  plane. 


9.  Falling  objects.  A.  Write  a statement  (formula)  that  tells  how  you  figure  the  average 
speed  of  a falling  object:  

B.  Now  write  a formula  that  tells  the  distance  an  object  will  fall  when  you  know  the  number  of 

seconds  it  is  falling  and  its  average  speed: 

C.  Using  the  formula  you  developed  in  B.,  figure  out  how  far  a free  object  will  fall: 

(1)  In  2 seconds  (2)  In  4 seconds 

^ (3)  In  6 seconds (4)  In  11  seconds 

™ 10.  Why  are  the  rockets  used  to  launch  man-made  satellites  of  the  multi-stage  type? 


11.  How  does  reduced  pressure  affect  the  boiling  point  of  water?  Carefully  observe  as  your 
teacher  demonstrates  the  following:  Select  a large  round -bottomed  Pyrex  flask.  Be  sure  the 

glass  has  no  crack  or  bubble  in  it.  Fill  it 
about  half  full  with  water.  Heat  the  water  un- 
til it  begins  to  boil  gently.  Then  remove  the 
flame  and  insert  a stopper  firmly  in  the 
flask.  Carefully  turn  the  flask  upside  down  and 
pour  cold  water  over  the  upturned  bottom  of 
the  flask.  A.  What  does  the  water  do  when  the 


(2) 


flask  is  cooled? 


B.  Why  does  it  do  this? 
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C.  Under  what  conditions  might  the  blood  of  space  men  ^‘boiU^? 


12.  What  are  some  of  the  dangers  or  barriers  that  space  men  will  face?  List  four. 


(2) 

(3) 

(4) 


13.  Space  stations.  A.  What  is  a space  station? 

( 

B.  What  are  three  possibly  important  uses  of  space 

stations?  (1) (2) 

(3) 

C.  What  conditions  will  be  essential  for  men  to  live  on  a space  station?  List  four: 

(1) (2) 

(3) (4) 

14.  Test  Yourself.  A.  What  do  you  think  about  attempting  to  build  a space  station?  The  cost 
of  building  a space  station  is  high.  There  are  many  arguments  for  and  against  going  ahead.  Think 
of  one  argument  which  you  believe  is  most  important  in  favor  of  attempting  to  build  a space  sta- 
tion. Think  of  an  argument  against  attempting  to  build  one.  Give  some  support  to  each  of  your 
arguments. 

(1)  I believe  scientists  should  attempt  to  build  a space  station  because 


(2)  I believe  scientists  should  not  attempt  to  build  a space  station  because 


B.  In  your  own  words  write  a definition  or  explanation  of  the  following  words.  Check  your  defini- 
tion with  your  text.  Use  the  index  and  the  glossary. 

(1)  satellite 

(2)  IGY 

(3)  apogee 

(4)  perigee 

(5)  ‘‘pay  load’’ 

(6)  cosmic  rays 

(7)  thrust 

(8)  gravity 

(9)  acceleration 

(10)  inertia 
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(11)  velocity  of  escape 

(12)  multi-stage  rocket 

(13)  weightlessness 

C.  Place  a T before  the  statements  that  are  true  and  an  F before  the  statements  that  are  false. 


# 


(1)  Most  of  the  man-made  satellites  have  circled  the  earth  in  a perfect  circle. 

(2)  Pilots  have  put  themselves  in  a state  of  weightlessness  by  flying  jet  airplanes  very 
fast. 

(3)  A man-made  missile  has  already  been  made  to  escape  from  the  earth’s  gravitational 
pull. 

(4)  An  object  moving  sideways  tends  to  fall  toward  the  earth  just  as  rapidly  as  an  object 
dropped  straight  downward. 

(5)  Persons  engaged  in  Operation  Moonwatch  are  trying  to  trace  the  moon’s  path  more 
accurately. 

(6)  It  has  been  proved  that  animals  can  survive  the  take-off  of  a rocket  launching. 

(7)  The  moon  has  a greater  pull  of  gravity  on  things  on  its  surface  than  does  the  earth 
on  similar  things. 

(8)  The  pull  of  gravity  is  less  at  10,000  miles  from  earth  than  it  is  at  3,000  miles. 

(9)  At  greatly  reduced  pressures  the  gases  in  a person’s  blood  tend  to  escape. 

(10)  The  kick  of  a gun  is  an  example  of  the  reaction  caused  by  its  action  (firing). 

(11)  Wings  would  allow  a rocket  ship  to  glide  gradually  to  the  surface  of  the  moon. 

(12)  Heavy  space  men  would  be  best  because  their  weight  would  carry  them  farther. 

(13)  The  IGY  provided  valuable  information  about  conditions  in  outer  space. 

(14)  The  Russian  and  American  satellites  have  been  fired  in  different  directions. 

(15)  If  a freely  falling  object  drops  16  feet  in  one  second  it  will  drop  32  feet  in  two  seconds. 


I 
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Unit  3 Review 

Part  One.  Review  all  the  questions  and  self-testing  activities  at  the  end  of  Chapters 
7,  8,  and  9 in  your  text  and  in  your  workbook. 


I 


Part  Two.  Study  each  of  the  following  questions.  Write  brief  answers  to  them  in  your 
notebook. 

(1)  What  are  three  kinds  of  bodies  that  make  up  the  solar  system? 

(2)  What  are  three  conditions  necessary  for  life  as  we  know  it  on  earth? 

(3)  Why  do  we  have  time  zones  around  the  world? 

(4)  What  are  some  of  the  characteristics  of  the  moon’s  surface? 

(5)  What  causes  the  different  phases  of  the  moon? 

(6)  What  causes  an  eclipse  of  the  moon? 

(7)  Why  is  the  moon  sometimes  called  a dead  planet? 

(8)  What  causes  the  tides? 

(9)  What  are  some  of  the  forces  and  movements  that  are  constantly  changing  the  earth’s 
surface? 

(10)  Do  you  think  there  is  life  on  Mars?  Explain  your  answer. 

(11)  What  is  meant  by  the  reverse- rocket  approach? 

(12)  Mention  four  ways  in  which  interplanetary  or  space  travel  would  be  different  from  air- 
plane flight  as  we  know  it  today. 

(13)  In  what  ways  does  a spaceman’s  suit  protect  him? 

(14)  What  important  research  could  be  carried  on  by  scientists  living  and  working  in  a 
space  station? 

(15)  What  are  some  of  the  things  that  would  make  building  a space  station  so  expensive? 


Part  Three.  Using  the  material  presented  in  Unit  3,  write  in  the  space  below  five  true 
or  false  statements  about  ideas  which  you  believe  are  important.  Be  sure  you  know  whether 
each  statement  is  true  or  false.  Then  in  class  ask  other  pupils  to  mark  your  list  while  you 
mark  a list  prepared  by  someone  else. 

(1) 


(3) 


I 


(4) 


(5) 


I 
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Part  Four.  Think  carefully  about  what  you  have  studied  in  Unit  3 and  then  write  eight 
generalizations  which  you  think  are  important.  A generalization  is  a statement  based  on 
many  observations  of  the  thing  being  observed.  For  example,  this  is  a generalization:  Wood 
floats  in  water.  We  may  say  this  because  most  of  the  pieces  of  wood  which  have  been  ob- 
served do  float  in  water.  More  often  than  not,  you  would  be  correct  to  say  that  wood  floats  , 

in  water.  But  have  you  tried  every  piece  of  wood?  Some  pieces  might  actually  sink.  Thus,  V 

you  must  be  careful  when  you  make  generalizations.  You  need  to  keep  in  mind  that  there 
may  be  exceptions.  Two  examples  are  given  about  things  discussed  in  this  unit.  You  should 
write  eight  more.  Examples:  All  the  planets  get  their  heat  and  light  from  the  sun.  Plants 
and  animals  have  many  characteristics  in  common. 

(1) 

( 

(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


Part  Five.  What’s  wrong  with  the  pictures?  Study  each  picture.  Then  tell  what  is 
wrong  with  it  and  why. 
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Unit  4:  UNDERSTANDING 

THE  EARTH’S  WEATHER 


10.  Our  Dailj  Weather 


I.  What  are  five  things  upon  which  the  weather  depends?  (1) . . 
(2) (3) (4) (5) 


2.  How  can  you  show  that  warm  air  rises? 

A.  A convection  box  like  the  one  pictured  can  be 
used  to  show  that  warm  air  rises.  Hold  a piece  of 
burning  paper  towel  (folded)  over  chimney  A. 

What  happens  to  the  smoke? 


Hold  it  over  chimney  B.  What  happens? 


Explain. 


B.  Describe  another  observation  or  experiment  which  shows  that  warm  air  rises 


3.  Do  materials  warm  up  and  cool  off  at  the  same  rate?  Find  out  whether  sand,  dirt,  or 
water  warms  up  most  quickly  in  sunshine.  Also  find  out  which  cools  off  most  quickly. 


Time  Interval 

Temperatures  Observed 

Sand 

Dirt 

Water 

Before  placing  in  sun 

In  sunshine  10  minutes 

In  sunshine  20  minutes 

In  sunshine  30  minutes 

Out  of  sunshine  10  minutes 

Out  of  simshine  20  minutes 

Out  of  sunshine  30  minutes 

Directions:  Place  equal  amounts  of 
dry  sand,  dirt,  and  water  in  three 
separate  containers.  Place  a ther- 
mometer in  the  contents  of  each 
container.  Then  place  the  three  con- 
tainers in  the  sunshine  near  each 
other,  and  record  the  temperature 
every  10  minutes  for  half  an  hour. 
Now  take  the  containers  out  of  the 
sunshine  and  continue  to  record  the 
temperatures  at  10-minutes  intervals 
for  another  half-hour. 

Which  material  warms  most  quickly? 


Which  cools  most  quickly?  .... 
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4.  How  do  sea  breezes  change?  In  the  pictures  below  draw  arrows  to  show  the  direction 
of  the  wind  at  the  time  of  day  shown  in  the  drawings. 


Explain  why  the  winds  blow  in  the  direction  of  your  arrows, 


5.  Winds.  A.  Why  does  air  at  the  equator  tend  to  rise? 


B.  What  happens  to  the  air  at  the  North  Pole? 


C.  If  it  were  not  for  the  spinning  of  the  earth,  in  what  direction  would  the  prevailing  winds 

blow? 

D.  Name  two  winds  in  the  Northern  Hemisphere  which  are  the  result  of  the  spinning  of  the 

earth.  (1) (2) 


6.  Does  air  have  weight?  A.  Here  is  a 


way  to  find  out  whether  air  has  weight.  Balance 
a rubber  tube  full  of  air  at  one  end  of  a stick, 
with  a box  containing  sand  at  the  other.  The 
sand  may  easily  be  added  or  removed  in  order 
to  balance  the  tube.  Then  let  the  air  out  of  the 
tube.  What  happens? 


B.  Careful  experiments  have  shown  that  air  weighs  about  0.08  pounds  per  cubic  foot.  How 
much  does  all  of  the  air  in  your  classroom  weigh? 

Length  of  room: feet.  Width  of  room: feet.  Height  of  room: feet. 


Volume  of  air  in  room 


Length  ^ Width  ^ Height 


Total  weight  = x 0.08  = 

^ Volume 


cubic  feet. 


pounds. 
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7.  What  are  some  evidences  that  air  exerts  pressure?  A.  Fill  a glass  tumbler  to  the 
brim  with  water  and  cover  it  with  a piece  of  stiff  paper.  Hold  the  paper  against  the  brim  with 
one  hand  and  turn  the  glass  upside  down.  Then  remove  your  hand.  Explain  what  happens. 


B.  Name  four  other  evidences  that  air  exerts  pressure.  (1)  . . 

(2) 

(4) 

8.  How  much  is  the  air  pressure?  A.  If  all  the  air  which 
is  piled  up  to  the  ceiling  above  a square  foot  of  your  class- 
room were  the  only  air  that  pushed  downward  on  the  floor, 
what  would  be  the  push  on  each  square  foot  of  floor? 

Height  of  room: Number  of  cubic  feet  of  air 

above  each  square  foot  of  floor: Weight  of 

air  above  each  square  foot  of  floor: 

B.  But  the  air  does  not  stop  at  the  ceiling  of  your  class- 
room. It  is  piled  up  thousands  of  feet.  It  has  a weight  of  0.08 
pounds  per  cubic  foot  at  an  average  height  of  about  26,460 
feet.  Using  this  as  the  height  of  air,  what  is  the  total  weight  of  air  above  each  square  foot  of 

the  earth’s  surface? pounds.  This  push  is  about pounds 

per  square  inch. 

9.  Why  is  it  cooler  at  a high  altitude  than  at  the  earth^s  surface?  On  a day  when  the  sun  is 
shining  brightly,  test  the  temperature  of  the  air  at  different  distances  from  the  side  of  a 
building  against  which  the  sun  is  shining.  Record  your  results  in  the  table  below. 


A B 

in  Mi 

Distance  from 
Building 

^ , My  conclusion: 

Temperature 

44 

lo:  i 

A.  2 inches 

R 9 fppf 

C.  10  feet 

Which  thermometer  was  nearest  the  sun? How  did  the  sun’s  heat  reach  it? 

explain  the 

cooler  temperature  at  higher  altitudes? 


(3) 


10,  Does  the  heating  of  air  produce  pressure  changes?  Drop  a piece  of 
burning  paper  into  a milk  bottle.  Place  the  palm  of  your  hand  over  the 
mouth  of  the  bottle  the  instant  the  flame  goes  out.  Wait  a full  minute.  Now 
raise  your  hand. 

What  happens? 


Why  does  this  happen? 
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11.  Scientific  weathermaking.  A.  What  is  cloud  seeding? 


B.  What  are  some  possible  values  of  cloud  seeding? 


C.  What  are  some  possible  dangers  of  cloud  seeding? 


12.  Test  Yourself.  A.  In  your  own  words  explain  or  define  the  following  terms.  Check 
your  definition  with  your  text.  Use  the  index  and  the  glossary. 

(1)  doldrums 

(2)  atmosphere 

(3)  stratosphere 

(4)  ionosphere 

(5)  trade  winds 

(6)  humidity 

(7)  water  cycle 

B.  Study  the  picture  and  answer  the  following  questions.  (1)  Within  how  many  miles  of  the 
earth’s  surface  are  the  winds  shown  in  the  picture? 

(2)  In  which  wind  belt  do  you  live? 

(3)  Do  winds  ever  blow  in  a 

direction  different  from  the  prevailing  winds  shown?  

Why? 


(4)  How  are  prevailing  winds  named?, 


C.  Place  the  letter  of  the  correct  answer  in  front  of  each  statement. 

......  (1)  In  the  summer  a sea  breeze  usually  blows  during  the  (a)  day  (b)  night  (c)  day 

and  night. 

(2)  With  increased  altitude  the  air  pressure  (a)  remains  the  same  (b)  decreases 

(c)  increases. 

(3)  Experiments  show  that  (a)  warm  air  rises  (b)  cold  air  rises  (c)  warm  air 

settles  to  take  the  place  of  cold  air. 

(4)  Prevailing  winds  result  because  (a)  air  naturally  moves  from  west  to  east 

(b)  it  is  colder  at  the  North  Pole  than  at  the  South  Pole  (c)  the  earth  is  spin- 
ning on  its  axis. 

(5)  The  weight  of  the  air  in  an  ordinary-sized  classroom  would  be  about  (a)  ^ 

pound  (b)  900  pounds  (c)  4,000  pounds. 
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11.  Predicting  Weather  Changes 


1.  Wliat  information  does  a weatherman  need?^  In  order  to  do  a good  job  of  weather 
predicting,  a weatherman  needs  information  about  seven  different  things.  Make  a list  of  them. 

(1) (2) (3) 


(4) 

(6) 


(5) 

(7) 


2.  How  does  a maximum-minimum  thermometer  work?  (Optional)  A.  Study  the  draw- 
ing of  a maximum-minimum  thermometer  and  explain 

how  it  works 


maximum  thermometer 
X 


B.  Explain  its  value  to  the  weatherman 


minimum  thermometer 


3.  How  is  air  pressure  measured?  A.  What  is  normal  air  pressure  at  sea  level?  . . . 
B.  What  is  the  normal  air  pressure  in  your  community? Why  is  there  a dif- 
ference, if  any? 


C.  How  can  a column  of  mercury  be  used  to  measure  air  pressure? 


D.  What  is  meant  by  a “falling  barometer”? 


E.  What  is  meant  by  a “rising  barometer”? 


F.  How  is  the  barometric  pressure  used  in  helping  predict  the  weather? 


4.  How  can  you  determine  the  dew  point?  Cool  a shiny  tin  can  by  adding  ice  water  until 
dew  forms  on  the  outside  of  the  can.  Take  the  temperature  of  the  water  at  the  moment  the 
dew  starts  to  form.  This  temperature  is  known  as  the  dew  point.  Try  this  on  five  successive 
days  and  record  your  findings  below. 

First  day: Second  day: Third  day: 

Fourth  day: Fifth  day: 

Is  the  dew  point  different  on  different  days? Why? 


* People  sometimes  depend  on  superstitions  in  predicting  the  weather.  How  do  superstitions  get 
started?  Usually  because  someone  decides  that  two  things  which  happen  close  together  are  related. 
Sometimes  they  are,  and  sometimes  they  aren’t.  One  job  of  scientists  is  to  try  to  find  out  which  events 
in  nature  are  related  to  other  events. 
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5.  What  causes  rain?  A.  Breathe  into  a cold  clear  glass  bottle  until  a fine  mist  appears 
on  the  inside.  Insert  a rubber  stopper  tightly.  Then  warm  the  bottle  gently  over  a radiator  or 
over  a Bunsen  flame. 

(1)  What  happens  to  the  mist? 


(2)  Cool  the  bottle  quickly.  (This  may  be  done  by  dipping  it  into  ice  water.  Wipe  the  bottle 
dry.)  What  happens? (3)  Cool  the  bottle 


still  more  until  the  dew  point  of  the  air  inside  is  reached.  What  happens? 

( 

B.  Explain  your  observations 


C.  What  is  one  cause  of  rain? 


6.  How  can  you  measure  relative  humidity?  First  you  need  a wet-dry  bulb  thermometer 
(a  psychrometer).  You  can  make  it  this  way.  Mount  two  ther- 
mometers and  a test  tube  on  a cardboard  or  wooden  support 
large  enough  to  leave  space  for  a relative  humidity  chart  (like 
the  one  on  p.  227  of  your  text)  between  the  thermometers.  Fasten 
a strip  of  soft  cloth  or  wick  material  around  the  bulb  of  one  of 
the  thermometers  and  connect  it  to  the  test  tube  through  a cork. 
Put  water  in  the  test  tube.  To  determine  the  percentage  of  rela- 
tive humidity,  fan  the  air  in  front  of  the  wet  bulb  until  there  is  no 
further  drop  in  the  temperature  of  the  wet  bulb.  Then  read  both 
thermometers  and  consult  the  chart  for  the  relative  humidity. 

Try  this  on  three  different  days  and  record  your  results  below. 

Date  and  hour  

Reading  of  wet  bulb 

Reading  of  dry  bulb 

Relative  humidity  


7.  What  are  some  common  types  of  clouds?  Under  each 
picture  tell  what  type  of  cloud  is  represented  and  how  you  recognize  this  type. 


( 


(1) 


(2) 


( 
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8.  How  do  air  masses  influence  the  weather?  A.  What  is  an  air  mass? 


B.  From  which  direction  do  large,  cold  air  masses  usually  reach  the  United  States?  .... 

C.  From  where  do  warm,  moist  air  masses  usually  come? 

D.  Below  are  listed  the  common  air  masses  that  influence  our  weather.  Where  does  each 
start? 

Polar  Continental 

Polar  Maritime 

Tropical  Continental 

Tropical  Maritime 

E.  What  is  a warm  front? 


F.  What  weather  changes  occur  along  a warm  front? 


G.  What  is  a cold  front? 


H.  What  weather  changes  occur  along  a cold  front? 


9.  What  are  high-  and  low-pressure  areas?  A.  On  weather  maps  the  regions  of  equal 
pressure  are  shown  by  lines  called  isobars.  Sometimes  these  areas  are  marked  high, 
sometimes  low. 

(1)  What  is  a high? 
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(2)  What  is  a low? 


B.  Explain  the  difference  between  a cyclone  and  a tornado. 


10.  What  do  weather  maps  tell  you?  A.  Get  a series  of  weather  maps  for  three  con- 
secutive days  and  study  them  to  see  what  changes  they  show.  Locate  on  the  maps  six  factors 
that  affect  weather  and  observe  how  they  change  from  day  to  day. 


Factor  Observed 

First  Day 

Second  Day 

Change  from  First  Day 

Third  Day 

Change  from  Second  Day 

(1)  Pressure 

(2) 

(3) 

(4) 

(5) 

(6) 

Date 

B.  Where  is  the  weather  bureau  or  weather  observation  station  nearest  to  your  school? 


Who  is  in  charge  of  the  local  weather  bureau? 

To  what  center  does  your  local  bureau  report  its  observations? 

At  what  hours  are  these  reports  made? 

11.  Test  Yourself.  A.  There  are  many  new  words  in  the  discussion  on  weather  predic- 
tion. In  your  own  words  define  or  explain  each  word  in  the  space  provided.  Check  your 
definition  with  your  text.  Use  the  index  and  the  glossary. 

(1)  air  mass 

(2)  aneroid 

(3)  barograph.  . 

(4)  warm  front 

(5)  cold  front 

(6)  cyclone 

(7)  hurricane 

(8)  psychrometer 

(9)  tornado  

(10)  radiosonde 

B.  Using  what  you  know  about  the  weather,  try  to  answer  these  questions. 

(1)  Here  are  certain  weather  conditions  observed:  the  barometer  is  falling;  the  temperature 
is  rising:  the  wind  direction  is  changing  from  west  to  east,  and  its  speed  is  increasing;  the 
humidity  is  increasing;  low  clouds  are  forming. 

What  is  your  weather  prediction? 
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Explain  your  prediction, 


(2)  Explain  why  each  of  the  following  statements  about  the  weather  is  untrue  or  misleading. 
A high  barometer  means  fair  weather 

■ # 

Snow  is  frozen  rain 


Dew  falls  at  night, 


A barograph  records  the  change  in  temperature. 


C.  Can  you  in- 
terpret a weath- 
er map?  Study 
this  map  and 
then  read  the 
statements 
made  below 
about  it.  Place 
a plus  sign  in 
front  of  those 
statements  you 
believe  are  true, 
and  a minus 
sign  in  front  of 
those  you  be- 
lieve are  false. 


(1)  Oklahoma  lies  in  a high-pressure 
area. 

(2)  The  temperature  in  Colorado  is 
about  the  same  as  in  North  Caro- 
lina. 

(3)  It  is  generally  fair  in  New  Eng- 
land. 

(4)  Rain  is  present  in  Missouri. 

(5)  It  is  cloudy  in  some  regions  of 
high  pressure. 


(6)  Scattered  rains  fall  in  part  of 

Montana. 

(7)  The  weather  is  clear  in  most  of 

Florida. 

(8)  The  highest  temperature  seems 

to  prevail  in  Arizona. 

(9)  A warm  front  cuts  across  the 

Dakotas. 

(10)  It  is  partly  cloudy  in  Ohio  and 

Indiana. 
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13.  Weather  hj  the  Season 


1.  How  does  the  tilting  of  the  eartW s axis  cause  the  seasons?  A.  The  figure  shows  the 

earth  in  June  and  December.  Which  figure  represents  June? B.  Is  the  tilting 

of  the  earth’s  axis  the  same  in  A and  B? How  many  degrees  from  upright  is 

this  tilt? C.  Toward  what  object  in  the  sky  does  the  earth’s  axis  point  in  A 

and  B? 

D.  How  far  in  its  orbit  has  the  earth  moved 

from  A to  B? 

E.  How  do  the  earth’s  motion  and  its  tilting 

cause  the  seasons  shown  in  A and  B? 


2.  In  North  America  what  dates  are  usually  accepted  as  the  beginning  of  each  season? 

Spring Summer 

Autumn Winter 


3.  When  does  the  sun  deliver  the  most  energy  to  one  part  of  the  earth?  Try  these  experi- 
ments. 

A.  Get  a piece  of  glass  such  as  is  used  in  homemade  lantern  slides.  With  a pencil,  rule  the 
frosted  glass  off  into  ^ inch  squares.  Place  the  slide  in  a lantern  projector  and  note  that 
each  square  gets  the  same  amount  of  light.  Now  get  a large  globe  of  the  world.  Place  it  on 
the  north  edge  of  a large  circle  with  its  axis  tilted  23.5  degrees  from  the  upright  and  pointed 


north.  Place  the  lantern  projector  in  the 
center  of  the  circle  to  represent  the  sun. 
Focus  the  pattern  of  squares  on  the  globe. 
Observe  how  many  squares  fall  on  a region, 
say  the  United  States.  Repeat  your  observa- 
tions when  the  globe  is  on  the  west,  the  south, 
and  the  east  edges  of  the  circle.  Always  keep 
the  axis  of  the  globe  tilted  northward. 


Position  of 

Number  of  Squares 

Season  This 

Globe 

on  Region 

Represents 

North 

South 

East 

West 

[76] 


Name 


Date, 


Text  pages  243-255 


B.  Take  a piece  of  graph  paper  and  place  it 
on  the  floor.  Then  hold  a flashlight  three  feet 
from  a mark  on  the  paper  and  vertically  above 
it.  Shine  the  light  on  the  mark.  Have  another 
student  draw  a circle  to  mark  off  the  lighted 
area.  Now  move  the  light  and  shine  it  at  a 
slant  toward  the  mark.  Be  sure  the  flashlight 
is  still  three  feet  from  the  mark.  Again  draw 
a line  around  the  lighted  area. 

(1)  Which  area  is  bigger?  (Hint:  You  can  tell 

by  counting  the  number  of  squares.) 


(2)  Since  the  flashlight  gives  the  same  amount  of  light  each  time,  in  which  area  is  the  light 
brightest? Why? 


C.  On  the  basis  of  these  experiments,  when  does  the  sun  deliver  the  most  energy  to  a given 
part  of  the  earth?  Explain 


4.  How  does  the  atmosphere  affect  sunlight?  A.  During  what  season  do  the  sun’s  rays 

pass  through  the  greatest  amount  of  atmosphere? 

B.  What  does  passing  through  atmosphere  do  to  the  sunlight? 


C.  How  do  these  changes  affect  living  things? 


5.  Why  are  thunderstorms  more  common  in  summer  than  in  winter?  Study  the  picture 
for  a hint  to  your  answer 


6.  How  do  people  adapt  to  seasonal  change?  A.  What  adaptations  do  you  make  to  sea- 
sonal change?  
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B.  How  would  your  adaptations  differ  if  you  lived  in  another  part  of  the  world,  such  as  in 
Caracas,  Venezuela  (where  the  average  daily  temperature  varies  only  slightly  during  the 

year)? 


7.  How  do  animals  adapt  to  the  seasons?  The  common  animals  of  the  North  Temperate 
Zone  adjust  themselves  in  various  ways  to  the  extreme  conditions  of  seasonal  weather.  Tell 
briefly  how  each  animal  listed  in  the  chart  changes  its  appearance  and  activities  in  summer 
and  in  winter. 


Animal 

Winter  Activity  and  Appearance 

Summer  Activity  and  Appearance 

Mallard  duck 

Cottontail  rabbit 

Rattlesnake 

Bear 

Honeybee 

Squirrel 

8.  Test  Yourself.  A.  Place  in  front  of  the  statement  the  letter  of  the  answer  that  cor- 
rectly completes  the  statement. 

(1)  Seasons  on  the  earth  are  a result  of  (a)  the  rotation  of  the  earth  (b)  the  revolu- 
tion of  the  earth  around  the  sun  (c)  the  combined  effect  of  revolution  and  tilted 
axis  (d)  sun  spots. 

(2)  With  respect  to  its  orbit  around  the  sun,  the  earth  is  tilted  on  its  axis  at  (a)  90  de- 
grees (b)  23.5  degrees  (c)  45  degrees  (d)  48  degrees. 

(3)  The  longest  day  of  the  year  in  the  Northern  Hemisphere  comes  on  (a)  December  21 

(b)  March  21  (c)  June  21  (d)  September  23. 

(4)  The  sun’s  rays  strike  the  Northern  Hemisphere  at  the  greatest  slant  during 

(a)  winter  (b)  spring  (c)  summer  (d)  autumn. 

(5)  A 24-hour  period  of  darkness  would  be  expected  at  the  North  Pole  at  the  beginning 

of  (a)  winter  (b)  spring  (c)  summer  (d)  autumn. 

(6)  A body  of  water  near  a body  of  land  (a)  cools  more  slowly  than  the  land  (b)  cools 

faster  than  the  land  (c)  cools  at  the  same  rate  as  the  land  (d)  never  is  as  cool 
as  the  land. 

(7)  The  energy  from  the  sun  must  pass  through  the  greatest  amount  of  atmosphere  in 

getting  to  the  earth  during  (a)  winter  (b)  spring  (c)  summer  (d)  autumn. 

(8)  The  days  are  the  same  length  all  year  at  (a)  the  North  Pole  (b)  45  degrees  north 

latitude  (c)  the  equator  (d)  the  South  Pole. 
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B.  Why  does  the  Northern  Hemisphere  have  its  warmest  weather  during  July  and  August, 
although  at  that  time  the  earth  is  farthest  from  the  sun? 


C.  What  would  be  the  probable  effect  upon  the  earth  and  upon  living  things  if  the  slant  of  the 
earth’s  axis  should  increase  to  50  degrees? 


D.  Below  is  a chart  giving  temperatures  for  representative  stations  throughout  the  world. 
(From  Climate  and  Man,  Yearbook  of  Agriculture,  1941,  U.  S.  Department  of  Agriculture.) 


Country  and  Station 

Mean  Temperature 

Extreme  Temperature 

Length  of 
Record 
Years 

January 

April 

July 

October 

Length  of 
Record 
Years 

Maxi- 

mum 

Mini- 

mum 

Anchorage,  Alaska 

22 

11.2 

34.9 

57.0 

36.4 

22 

92 

-36 

Winnipeg,  Canada 

40 

-3.4 

37.8 

66.6 

40.9 

43 

103 

-46 

Mexico  City,  Mexico 

15 

54.2 

63.5 

62.7 

59.6 

18 

92 

24 

Caracas,  Venezuela 

16 

65.8 

69.4 

68.9 

69.6 

16 

91 

45 

Leningrad,  U.S.S.R. 

35 

18.3 

37.0 

63.5 

40.5 

97 

-39 

Shanghai,  China 

23 

39.8 

57.8 

82.2 

65.3 

53 

103 

10 

In  Salah,  Algeria 

13 

55.4 

73.8 

98.4 

79.5 

14 

133 

25 

Little  America,  Antarctica 

2 

20.9 

-22.8 

-40.5 

-17.2 

2 

38 

-75 

Locate  the  stations  listed  in  the  chart  on  a world  map.  Then  study  the  chart  carefully.  On 
the  basis  of  information  in  the  chart,  mark  the  statements  below  T if  true,  F if  false. 

(1)  The  lowest  temperature  was  recorded  at  Little  America. 

(2)  The  highest  temperature  was  recorded  at  Shanghai,  China. 

(3)  The  greatest  range  in  temperature  was  at  Winnipeg,  Canada. 

(4)  Caracas,  Venezuela,  had  the  most  constant  temperature  from  month  to  month. 

(5)  The  warmest  July  temperature  was  in  Shanghai. 

(6)  The  mean  temperature  in  April  in  Mexico  City  was  higher  than  the  mean  tem- 
perature in  Leningrad  in  July. 

. . . . . (7)  For  each  month  Anchorage  was  colder  than  Winnipeg. 

(8)  In  Leningrad,  the  maximum  temperature  recorded  was  136  degrees  warmer  than 

the  minimum  temperature  recorded. 

(9)  In  almost  all  cities  reported  October  is  colder  than  April. 

(10)  Little  America  reported  its  warmest  mean  temperature  in  January. 
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13.  Protecting  Yourself  Against  the  Weather 

1 . How  does  trapped  air  keep  the  body  warm?  


2.  What  is  the  appearance  of  the  common  clothing  fibers?  Examine  under  a microscope 
fibers  of  wool,  cotton,  silk,  rayon,  linen,  hemp,  and  nylon  or  any  of  the  new  man-made  fibers 
such  as  dacron,  orlon  and  dynel.  A.  In  the  space  below  make  drawings  of  the  fibers  you 
examine. 


B.  In  general,  how  do  the  animal  or  vegetable  fibers  compare  in  appearance  with  the  man- 
made fibers? 


3.  Does  black  cloth  or  white  cloth  absorb  more  heat  from  the  sun?  In  order  to  answer 
this  question,  plan  an  experiment  to  get  evidence  about  the  ability  of  black  and  white  cloth  to 
absorb  heat.  Outline  your  procedure,  list  the  facts  obtained,  and  state  your  conclusion. 

Purpose  of  my  experiment: 


Plan  of  my  experiment  (describe  and  illustrate  in  the  space  below): 


Facts  obtained: 


My  conclusion: 


How  I can  apply  my  conclusion  to  selecting  clothing  for  winter  and  summer  wear: 
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4.  What  are  some  good  rules  for  taking  care  of  clothing?  State  one  good  rule  to  follow  in 
taking  care  of  each  of  the  following  types  of  clothing; 

A.  wool  dress  or  suit: 


B.  cotton  dress,  shirt,  or  trousers: 


C.  nylon: 


D.  rayon: 


5.  How  is  the  rate  of  heat  loss  regulated  by  different  materials?  To  answer  this  question, 
do  the  following  experiment.  Get  eight  tin  cans,  four  large  ones  and  four  small  ones.  The 
small  ones  should  fit  inside  the  large  ones  with  at  least  y2-inch  distance  between  the  sides 
of  the  cans.  Place  a small  wooden  block  in  the  bottom  of  each  of  the  large  cans.  Then 
^ place  the  small  cans  in  the  large  ones. 

In  No.  1 leave  air  around  the  inner  can. 

Place  water  around  No.  2 and  anchor  it  so  it  does  not  float. 

Place  sawdust  around  No.  3. 

Place  cotton,  wool,  or  some  other  insulating  material  around  No.  4. 

Now  cut  out  four  cardboard  circles  large  enough  to  cover  the  tops  of  the  large  cans.  Punch  a 
hole  in  each  cardboard  circle  and  put  a thermometer  through  it.  Heat  some  water  nearly  to 
boiling  and  fill  the  four  small  cans  with  it.  Place  the  cardboard  lids  on  the  large  cans  and 
immediately  take  the  temperature  of  the  water  in  each  can.  At  3-minute  intervals  measure 
the  temperature  of  the  water  in  each  can  until  ten  readings  have  been  made.  Record  the  tem- 
peratures in  the  table. 


Interval 

Temperature  Readings 

No.  1 

No.  2 

No.  3 

No.  4 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

A.  In  which  can  did  the  water  cool  most? 

B.  How  do  you  explain  this? 


C.  How  does  insulation  help  to  keep  buildings  warm  in  winter  and  cool  in  summer? 
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6.  How  does  heat  travel?  In  your  own  words  tell  how  heat  travels  by  radiation,  convec- 
tion and  conduction, 

A.  radiation: 


B.  convection: 


C.  conduction: 


7.  Does  evaporation  cause  cooling?  (To  be  done  only  under  the  supervision  of  your 
teacher.)  Place  a drop  or  two  of  water  on  the  upper  surface  of  a cork.  Put  a watch  glass  on 
top  of  the  water.  Now,  in  the  presence  of  your  teacher,  pour  a few  drops  of  ether  into  the 


watch  glass 


watch  glass.  Be  certain  no  flame  is  lit.  Ether  in  air  forms 
an  explosive  mixture.  Quickly  fan  the  ether,  causing  it  to 
evaporate  rapidly.  When  the  ether  has  vanished,  lift  the 


watch  glass.  A.  What  has  happened? 


B.  Why  has  this  happened? 


8.  Hotv  does  a hot-air  furnace  operate? 
Take  a trip  to  see  a hot-air  furnace.  Be  sure 
also  to  study  the  picture  on  this  page.  Then 
answer  the  questions. 

A.  What  causes  the  air  to  circulate  in  the 
hot-air  furnace? 


B.  What  is  an  advantage  of  the  hot-air  type 
of  furnace? 


C.  How  is  the  moisture  in  the  air  kept  at  the 
right  amount  with  this  kind  of  furnace? 
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9.  How  does  a hot-water  system  operate?  Visit  a building  where  a hot-water  system  is 
in  use.  Also  study  the  picture  here.  A.  Water  keeps  circulating  through  the  system.  Why? 


B.  In  this  system,  how  is  the  heated 
water  allowed  to  expand? 


C.  How  is  the  trapped  air  released? 


D.  By  what  methods  of  transferring 
heat  does  a hot-water  system  heat  a 

room? 

E.  How  is  air  humidity  maintained 
when  this  kind  of  system  is  used?  . . 


10.  How  does  a steam  heating  plant 
operate?  Visit  a steam  heating  plant. 
Also  study  the  picture  at  the  right. 

A.  What  happens  to  the  steam  in  the 
radiators  as  they  give  off  heat? 


B.  What  happens  to  the  water  formed 

in  the  radiators? 

C.  Explain  why  steam  rather  than  hot- 
water  or  hot-air  systems  is  used  to 

heat  large  buildings 


11.  How  does  insulation  in  houses  help?  A.  In  summer? 


B.  In  winter? 


C.  What  materials  are  commonly  used  for  insulation  in  houses? 
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12.  How  can  fires  in  homes  be  prevented?  In  constructing  homes  and  living  in  them, 
what  are  five  precautions  to  be  taken  to  prevent  dangerous  fires? 

(1) 

(2) 

(3)  

(4)  

(5)  


13.  How  can  fires  be  put  out?  Name  the  three  things  that  fire  needs  to  burn,  and  show 
how  this  information  may  be  used  to  put  fires  out. 

(1) 


(2) 


(3) 


14.  Where  are  the  fire  extinguishers  in  your  school?  A.  Make  a survey  of  your  school 
and  find  the  fire  extinguishers  which  are  nearest  your  classroom.  Note  their  location  here. 


B.  What  type  of  fire  extinguishers  are  used  in  your  school? 


C.  How  do  they  operate? 


15.  Test  Yourself.  A.  In  your  own  words  explain  or  define  the  following  words.  Check 
your  definitions  with  your  text.  Use  the  index  and  the  glossary. 

(1)  conduction 

(2)  radiation 

(3)  convection 

(4)  humidifier 

(5)  insulation 

(6)  radiant  heating 

(7)  refrigerant 

(8)  spontaneous  combustion 


(9)  kindling  temperature. 
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B.  Mark  the  true  statements  with  a T,  and  the  false  statements  with  an  F. 

(1)  The  North  Temperate  Zone  has  greater  extremes  of  weather  than  the  equator. 

(2)  Carbon  dioxide  will  support  burning. 

(3)  Black  cloth  absorbs  radiant  heat  more  readily  than  white  cloth. 

(4)  Gloves  that  are  too  tight  shut  off  the  circulation. 

(5)  It  is  dangerous  to  overexpose  oneself  to  sunlight. 

(6)  Clothes  will  last  longer  if  they  are  clean. 

(7)  Water  is  a better  insulator  than  air. 

(8)  Sawdust  is  a better  insulator  than  air. 

(9)  Water  is  a better  insulator  than  sawdust. 

(10)  A humidifier  is  an  instrument  for  measuring  humidity. 

(11)  In  hot-water  heating  systems,  the  water  is  boiled. 

(12)  Radiation,  conduction,  and  convection  all  play  a part  in  heating  by  steam. 

(13)  Relative  humidity  of  about  50%  is  ideal  at  normal  room  temperatures. 

(14)  In  most  homes  the  humidity  is  usually  too  low. 

(15)  Evaporation  requires  heat. 

(16)  To  get  the  best  results  from  an  air-conditioning  system  the  windows  should  be 

closed. 

(17)  Carbon  dioxide  gas  is  heavier  than  air. 

(18)  Water  alone  is  a poor  material  to  use  on  an  oil  fire. 

(19)  Foam-type  fire  extinguishers  will  put  out  oil  fires. 

(20)  Removing  the  oxygen  from  a fire  will  put  it  out. 

C.  Why  would  a tight-fitting  suit  of  metal  worn  next  to  the  body  be  cold  in  winter? 


D.  Write  five  ideas  or  pieces  of  information  you  have  learned  in  this  chapter  that  you  can 
use  in  keeping  warm  or  cool  at  home  or  at  school. 

(1) 

(2) 

(3)  

(4)  

(5)  
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Unit  4 Review 

Part  One.  Review  all  the  questions  and  self-testing  activities  at  the  end  of  Chapters  10,  11, 
12,  and  13  in  your  text  and  in  your  workbook. 

Part  Two.  Fill  in  the  blanks  to  complete  each  statement  correctly. 

As  air  rises,  it  tends  to  (1) The  air  exerts  a pressure  be- 
cause it  has  (2) One  reason  that  the  pressure  of  air  changes 

is  that  (3) is  heavier,  and  it  moves  in  to  take  the  place  of  (4) 

air.  Water  absorbs  and  gives  up  heat  more  (5) 

than  most  other  substances.  Therefore,  summer  temperatures  at  the  seashore 

are  likely  to  be  (6) than  the  temperatures  of  nearby  inland  re- 
gions. The  higher  the  temperature  of  the  air,  the  (7) moisture 

it  can  hold.  The  energy  from  the  sun  is  changed  into  heat  and  brought  to  the  earth  by  the 
process  of  (8)  . . 

A falling  barometer  indicates  (9) air  pressure.  Air  with 

water  vapor  in  it  weighs  (10) than  an  equal  volume  of  dry  air. 

A rising  barometer  usually  means  the  approach  of  (11) The 

amount  of  water  vapor  the  air  can  hold  decreases  when  the  temperature  (12)  . . . . 

A cloud  which  covers  the  entire  sky  so  that  the  blue  of  the  sky  cannot  be  seen 

is  called  a (13) A warm  front  is  the  boundary  line  between  two 

air  masses  of  different  temperatures  when  the  (14) air  is  ad- 

vancing. 

During  the  summer  in  the  Northern  Hemisphere,  the  North  Pole  is  tilted  (15) 

the  sun.  The  two  basic  reasons  why  we  have  seasons  are  (16) 


and  (17) 

Conduction  refers  to  the  transfer  of  heat  through  (18) 

materials.  Heat  causes  molecules  to  move  (19) Air  distributes 

heat  by  a process  called  (20) whereas  fireplaces  heat  rooms 

mostly  by  (21) In  steam  heating  systems  the  pipes  to  the  radi- 
ators carry  (22) Fires  may  be  extinguished  by  changing  one  or 

more  of  the  factors  needed  for  burning.  Two  of  these  factors  are  (23) 

and  (24) A fire  extinguisher  that  can  be  recommended  for  use 

by  the  kitchen  stove  is  of  the  (25) type. 
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Unit  5:  INVESTIGATING  THE  EARTH’S  STOREHOUSE 


14.  Atoiiiifii- Building 
Blocks  of 
the  Universe 


1.  Matter.  A.  What  is  matter? 


B.  What  do  we  mean  by  the  properties  of  matter? 


C.  In  what  forms  does  matter  exist?  Matter  exists  either  as  a solid,  a gas,  or  as  a liquid. 
How  could  you  describe  each  of  these  forms  of  matter? 

(1)  Solid: 


(2)  Gas: 


(3)  Liquid: 


D.  List  five  properties  commonly  used  by  scientists  in  describing  matter. 

(1) (2) (3) 


(4) (5) 

2.  How  is  matter  described?  Make  a list  of  at  least  ten  things  you  see  at  home,  on  the 
way  to  school,  or  at  play,  and  describe  them  according  to  the  headings  in  the  table. 


Name 

Color 

Size 

Luster 

Shape 

Hardness 

Weight 

Solubility 

Does  it  Burn? 

\ ■ 

■ , /• 
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3,  How  are  the  elements  classified  and  named?  As  you  know,  scientists  believe  there 
are  92  elements  which  occur  naturally  in  the  world.  Ten  elements  have  been  made  by  man. 
Thus  there  are  at  present  102  elements  in  all.* 

A.  Write  a definition  of  element 


B.  The  elements  can  be  classified  in  different  ways.  Some  of  them  are  metals.  Some  are 
nonmetals.  List  five  examples  of  each. 


Metals:  (1) (2) 

(3) (4) 

(5) 

Nonmetals:  (1) (2) 

(3) (4), 

(5) 


C.  The  elements  may  also  be  classified  by  the  forms  in  which  they  commonly  occur;  that  is, 
as  gases,  liquids,  or  solids.  Write  the  names  of  three  solids,  three  gases,  and  two  liquids 
which  occur  in  those  forms  at  ordinary  temperatures. 


Solids:  (1) (2) 

(3) 

Gases:  (1) (2) 

(3) 

Liquids:  (1) (2) 


4.  What  is  the  difference  between  a mixture  and  a compound?  A.  In  the  presence  of 
your  teacher,  mix  thoroughly  1/4  test  tube  of  sulfur  and  1/8  test  tube  of  iron  filings  on  a 

piece  of  paper.  Test  the  mixture  with  a magnet.  Are  the  iron  filings  attracted? 

B.  Now  pour  the  mixture  into  a Pyrex  test  tube  and  heat  over  a strong  flame.  Notice  what 

happens.  Is  there  a glow  in  the  test  tube? 

C.  Does  it  continue  to  glow? 

D.  What  kind  of  a change  is  taking  place? 


E.  Allow  the  contents  of  the  test  tube  to  cool,  and  then  break  the  test  tube.  Use  the  magnet 
again  on  the  contents  of  the  tube. 

What  are  the  results? 


* The  last  six  elements  have  been  discovered  just  since  1949.  This  illustrates  how  man’s  knowledge 
changes.  We  used  to  believe  there  were  only  92  elements.  New  facts  are  being  discovered  all  the  time. 

A scientist  does  not  close  his  mind  to  new  information. 
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F.  How  have  the  properties  of  the  iron  changed? 

p>  

G.  Heating  the  iron  and  sulfur  together  caused  them  to  form  a compound:  iron  + sulfur  — > 

iron  sulfide.  Using  symbols,  complete  the  equation:  Fe  + S — > 

H.  On  the  basis  of  this  experiment,  what  difference  is  there  between  mixtures  and  com- 
pounds?   

# 


5.  How  does  the  breaking  up  of  water  help  us  to  know  its  composition?  A.  Use  an  ap- 


paratus like  the  one  in  the  diagram.  Fill  the 
apparatus  with  water  to  which  has  been  added  a 
little  sulfuric  acid.  Connect  the  apparatus  to 
four  dry  cells.  Let  it  operate  for  several 
minutes.  What  do  you  notice  in  each  tube? 


B.  Does  the  level  of  water  in  each  tube  fall  at 

the  same  rate? 

C.  After  a good  amount  of  gas  has  collected, 
hold  a test  tube  over  the  tube  which  has  the 

The  gas  rushes  upward  into  the  test  tube.  Test 


this  gas  with  a burning  splint.  What  happens? 


What  is  this  a test  for? 

D.  Now  collect  the  gas  in  the  other  tube  and  test  it  with  a glowing  splint.  What  happens  to 
the  glowing  splint? What  gas  was  collected  in  this  tube? 


E.  Write  three  conclusions  based  on  your  observations.  (1) 

(2) 


I 


6.  What  are  an  atom,  a molecule,  and  a compound?  Using  some  common  substance,  such 
as  water  or  table  salt,  as  an  example  explain  the  meaning  of  each  of  the  three  words  below. 

A.  Atom: 


B.  Molecule: 


I 
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C.  Compound: 


7.  What  is  meant  by  atomic  weight?  A.  The  lightest  of  all  elements  is 

Oxygen  is times 

heavier  than  hydrogen.  If  the  weight  of  an  atom  of  hydrogen  is  assigned  the  weight  1,  then  an 

atom  of  oxygen  might  be  assigned  the  weight 

Thus  the  weight  of  an  atom  of  an  element  compared  to  the  weight  of  an  atom  of  hydrogen  is 

its 

B.  The  terms  uranium  235  and  uranium  238  are  a part  of  the  vocabulary  of  every  scientist 

and  of  many  young  people  today.  What  is  meant  by  these  numbers  (as  used  with  uranium)?  . . 


8.  What  is  radioactivity?  A.  Who  discovered  radioactivity  in  radium? 
B.  What  is  meant  by  radioactivity? 


C.  Why  did  the  discovery  of  radioactivity  lead  scientists  to  a renewed  search  for  the  true 
make-up  of  atoms? 


9.  Test  Yourself.  A.  In  your  own  words  explain  or  define  each  of  the  following  words. 
Check  your  definitions  with  your  text.  Use  the  index  and  the  glossary. 


(1) 

electron . 

(2) 

proton  . . 

(3) 

neutron  . 

(4) 

matter.  . 

(5) 

element  . 

(6) 

compound 

(7) 

mixture  . 

(8) 

atom  . . . 

(9) 

molecule 

(10) 

solid  . . . 
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B.  Water  is  a very  common  form  of  matter.  From  what  you  have  learned  about  matter, 
underline  the  phrases  that  are  accurate  statements  about  water. 

(1)  It  has  weight. 

(2)  It  is  made  up  of  molecules.  ' 

(3)  Its  molecules  slow  up  when  heated. 

(4)  It  is  a compound  of  hydrogen  and  oxygen. 

(5)  It  is  a mixture  of  hydrogen  and  oxygen. 

(6)  It  is  made  up  of  atoms. 

(7)  It  is  very  radioactive. 

(8)  It  is  composed  of  electrons,  protons,  and  neutrons. 

(9)  It  is  a part  of  all  other  compounds. 

(10)  Its  formula  is  H2O. 

C.  What  do  you  know  about  the  structure  of  atoms?  (1)  In  the  space  below  draw  a hydrogen 
atom,  showing  all  the  known  facts  about  it  that  you  can. 


(2)  In  what  ways  was  Democritus  right  about  atoms?. 


In  what  ways  was  he  wrong? 
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IS.  Splitting  the  Atom 

1.  Uranium.  A.  In  what  ore  does  uranium  occur  in  nature? 

B.  Where  are  there  sizable  deposits  of  this  ore? 

C.  What  are  two  ways  that  uranium  238  is  different  from  uranium  235?  (1) 

(2) 

D.  Why  is  uranium  235  the  more  valuable  form  of  uranium? 


2.  What  important  process  is  illustrated  in  the  diagram?  Explain  briefly, 
n = neutrons  ^ i 


Qn 


3.  Plutonium.  A.  What  is  the  source  of  plutonium? 

B.  Show  your  understanding  of  the  production  of  plutonium  by  labeling  the  drawing  below. 


4.  What  is  meant  by  critical  mass?  Here  is  a sketch  of  two  masses  of  uranium  235. 
After  studying  the  sketch,  explain  what  is  meant  by  critical  mass. 


U235 


below 
critico  I 
mass 


5.  The  Manhattan  District  A.  What  was  the  Manhattan  District  ? 


B.  Why  was  the  Manhattan  District  important  in  the  history  of  atomic  science? 
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6.  What  metal  controls  the  flow  of  neutrons?  A 

B.  How  is  this  metal  used  in  an  atomic  pile  to  speed  up  or  slow  down  the  production  of 
atomic  energy? 


7.  How  is  atomic  fusion  used  in  making  hydrogen  bombs?  A.  What  kind  of  atoms  does 
the  sun  fuse  to  produce  heat? 

B.  What  element  is  produced  when  these  atoms  are  fused? 

C.  What  is  deuterium? 

D.  What  is  tritium? 

E.  Why  are  deuterium  and  tritium  important  in  the  hydrogen  bomb? 

F . Why  is  an  atomic  explosion  necessary  for  making  a hydrogen  bomb  ? 


8.  How  destructive  was  the  first  H-bomb  compared  to  an  improved  atomic  bomb? 
(Optional) 


Area 

Improved 

Hydrogen 

Atomic  Bomb 

Bomb 

Blast  damage 

25  sq.  mi. 

100  sq.  mi. 

Heat  flash 

35  sq.  mi. 

150  sq.  mi. 

Radiation 

3.5  sq.  mi. 

7 sq.  mi. 

The  table  gives  a comparison  be- 
tween the  explosive  power  of  the 
improved  atomic  bomb  and  that  of 
the  first  hydrogen  bomb.  In  the 
“blast  area”  buildings  would  be  de- 
stroyed; in  the  “heat  flash”  area 
burns  and  burning  would  occur;  in 
the  “radiation  area”  injury  from 
radiation  could  result. 

If  an  atomic  bomb  exploded 
near  your  schoolhouse  or  at  some 
central  point  in  your  community, 
how  far  in  each  direction  would  its 
blast  damage,  its  heat  flash,  and  its 
radiation  reach?  Choose  an  impor- 
tant point  in  your  community  as 

center.  Then  in  the  space  at  the  right  show  each  of  the  areas  of  damage  by  drawing  circles 
around  the  center  point.  Let  ^ inch  represent  1 mile.  Do  the  same  to  show  the  damage 
areas  if  an  H-bomb  were  dropped  at  the  same  center.  Use  different  colors  for  the  circles 
representing  atomic  bomb  and  H-bomb  areas. 

9.  WTiat  is  a nuclear  reactor?  A 
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10.  What  is  meant  by  fall-out?  A.  What  is  fall-out  ? 


B.  In  what  ways  may  fall-out  be  injurious  to  the  human  body?  List  three.  (1) 


C.  How  can  the  amount  of  fall-out  be  detected  or  measured  ? 


i 


D.  Briefly  describe  two  methods  by  which  the  dangers  of  fall-out  may  be  reduced.  (1) 


(2) 


11.  What  are  some  uses  of  atomic  power?  A.  How  is  atomic  energy  used  to  propel  the  sub- 
marine Nautilus  ? Briefly  summarize  how  the  energy  from  atomic  fission  drives  the  propeller 

blades  of  the  submarine 


B.  Why  is  atomic  power  especially  ideal  for  use  in  submarines? 


C.  What  practical  reasons  at  present  prevent  the  development  of  atomic-powered  automobiles? 


Mention  two  reasons:  (1) 


(2) 


12.  Why  is  carhon-14  (a  radioactive  form)  popular  and  valuable  for  use  in  numerous  experiments? 
List  three  reasons.  (Some  extra  reading  may  be  needed  to  help  answer  this  question.) 

(1) . (2) 

(3) 

13.  What  are  the  uses  of  radioactive  materials  in  the  study  of  living  things?  Briefly  describe  two 
ways  that  radioactive  materials  are  used  in  each  of  the  following. 

A.  In  medicine:  (1) 


(2) 

.( 

B.  In  agriculture:  (1) 


(2) 


( 
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▲ 14.  How  do  radioactive  materials  help  industry? 

'■in  each  of  the  following  processes: 


A.  Following  the  flow  of  oil  through  pipelines 


Explain  how  radioactive  materials  are  used 


Measuring  thickness  of  sheets  of  metal 


C.  Finding  flaws  in  metal  castings 


D.  Finding  leaks  in  water  pipes 


15.  Test  Yourself.  A.  In  your  own  words  explain  or  define  each  of  the  following  words. 
Check  your  definitions  with  your  text.  Use  the  glossary  and  the  index. 

(1)  atomic  fission 

(2)  atomic  fusion 

(3)  cyclotron 

(4)  atomic  pile 

(5)  cadmium  

(6)  plutonium 

(7)  heavy  hydrogen 

(8)  fall-out 

(9)  Geiger  counter 

(10)  radioactive  material 


B.  What  enables  atomic-powered  submarines  to  go  for  thousands  of  miles  under  water  without 
^‘surfacing’’  whereas  other  types  of  submarines  need  to  surface  more  frequently? 


^C.  What  are  two  reasons  why  it  is  important  for  all  young  people  to  understand  how  we  use  atomic 
energy  ? (1) 

(2) 

1^.  What  is  something  you  can  do  to  help  other  people  know  more  about  atomic  energy  ? 
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E.  Think  of  a possible  use  of  radioactive  materials  not  mentioned  in  your  textbook.  Explain 
briefly  your  idea  of  how  they  could  be  used 


F.  Mark  the  true  statements  with  a T and  the  false  statements  with  an  F. 

(1)  Atomic  chain  reactions  can  be  controlled  with  cadmium  rods. 

(2)  The  discovery  of  atomic  energy  was  the  work  of  an  individual  scientist  working  alone. 

(3)  It  is  possible  for  scientists  to  make  new  elements  by  bombarding  naturally  occurring 

elements  with  atomic  particles. 

(4)  The  sun’s  heat  and  light  probably  come  from  the  fusion  of  hydrogen  atoms. 

(5)  Atoms  are  tagged  by  making  them  radioactive. 
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16.  Coiiiiiioii  Clieiiiicali^  Around  You 

1.  What  are  the  most  abundant  and  the  least  abundant  elements?  From  Table  9,  p.  316,  of 
your  text,  pick  out  the  eight  most  abundant  elements.  Also  pick  out  five  of  the  least  abun- 
dant. Write  their  names  in  the  spaces  below. 

A.  Most  abundant:  (1) (2) 

(3) (4) (5) 

(6) (7) (8) 

B.  Least  abundant:  (1) (2) 

(3) (4) (5) 

2.  What  are  minerals  and  ores?  A.  Define  a mineral 


B.  Define  an  ore, 


C.  What  are  four  metals  that  come  from  ores  in  the  earth’s  crust?  (1) 
(2) (3) (4)  . . . 


3.  Do  tap  water f well  water,  and  sea  water  have  any  minerals  in  them?  You  can  find  out 
by  taking  a clean  saucer  and  filling  it  with  the  water  you  wish  to  test.  Let  the  saucer  stand 

until  the  water  has  evaporated.  A.  Is  there  a thin  film  of  material  in  the  saucer? 

If  so,  what  is  it? B.  What  are  two  minerals  commonly 

found  in  fresh  water?  (1) and  (2) 

C.  What  are  some  of  the  common  minerals  found  in  sea  water?  List  three. 

(1) (2) (3) 


4.  Do  you  have  to  use  more  or  less  soap  with  hard  water?  A.  Fill  two  test  tubes  one- 
third  full  with  rain  water  or  distilled  water.  Fill  a third  tube  one-third  full  with  limewater. 


No.l 


rain  water 
(soft  water) 


rain  water 
+ 

magnesium 

sulfate 

(hard 

because  of 
magnesium 
salt) 


limewater 

(hard 

because  of 
calcium 
salt) 


(1)  Using  a medicine  dropper,  add  five  drops 
of  soap  solution  to  the  first  tube.  Shake  the 
tube  and  measure  the  amount  of  suds  formed. 
Record  the  amount  of  suds  by  marking  the 
level  in  the  drawing  at  the  left. 

(2)  Add  a pinch  of  magnesium  sulfate  (Epsom 
salts)  to  the  second  tube.  Add  five  drops  of 
soap  solution,  shake  the  tube,  and  observe  the 
amount  of  suds.  Show  the  amount  in  the  draw- 
ing. Keep  adding  drops  of  soap  solution  until 
the  amount  of  suds  equals  that  in  the  first  tube, 

How  many  drops  are  needed? 

(3)  Blow  your  breath  through  a glass  tube  into 
the  limewater  in  the  third  tube.  What  does  the 

presence  of  a milky  color  show? 


Blackwood:  Experiences  In  Science 


[97] 


The  milky  compound  formed  is  like  limestone.  Keep  blowing  until  the  milky  color  disap- 
pears. A compound  of  calcium  bicarbonate  has  now  been  formed  which  makes  the  water  hard. 
Add  five  drops  of  soap  solution,  shake  the  tube,  and  measure  the  amount  of  suds  made.  Show 
this  in  drawing  3.  Keep  adding  soap  solution  drop  by  drop  until  the  amount  of  suds  equals 

that  in  the  first  tube.  How  many  drops  are  required? What  do  your  observations 

indicate? 


B.  Prepare  two  test  tubes  of  hard  water  like  tubes  2 and  3 in  the  previous  experiment, 
each  tube  then  add  one-quarter  teaspoon  of  borax  or  washing 
soda,  as  illustrated  here.  Shake  each  tube  thoroughly.  Then 
add  five  drops  of  soap  solution  to  each  tube  and  shake. 

(1)  How  does  the  amount  of  suds  compare  with  the  amount 
produced  by  five  drops  of  soap  solution  in  tubes  2 and  3 of  the 

above  experiment? 


(2)  What  does  borax  do? 


(3)  What  are  some  other  water  softeners  used  in  homes? 


borax 

(4)  What  do  you  conclude  about  the  expense  of  using  soap  in  regions  where  water  is  hard? 


5.  Does  water  dissolve  equal  quantities  of  different  salts? 
in  water.  You  may  try  this  ex- 
periment to  discover  whether 
equal  amounts  of  salts  are  dis- 
solved by  a given  amount  of 
water. 

A.  Fill  two  test  tubes  one-third 
full  of  water.  Now  fill  a third  test 
tube  with  table  salt,  and  a fourth 
test  tube  with  magnesium  sulfate. 

Add  a small  portion  of  the  table 
salt  to  one  tube  of  water,  and  a 
small  portion  of  the  magnesium 
sulfate  to  the  other.  Shake  well. 

Continue  adding  and  shaking  until 
no  more  of  either  material  can 
be  dissolved.  One  tube  is  now 
saturated  with  salt,  and  the  other 
with  magnesium  sulfate.  Has 
more  table  salt  or  magnesium 


Many  different  things  dissolve 


sulfate  been  used?. 
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B.  Can  you  dissolve  more  magnesium  sulfate  and  table  salt  in  the  water  when  the  water  is 
warm?  Heat  the  test  tube  containing  the  saturated  solution  of  magnesium  sulfate.  Try  to  dis- 
solve more  magnesium  sulfate  in  the  warm  solution.  How  much  more  can  you  dissolve?.  . . . 

Try  the  same  thing  with  the  tube  of  table  salt  solution.  How  much  more  table 

salt  is  dissolved? What  does  this  tell  you  about  the  dissolving  power  of 

warm  water  compared  to  cold  water? 


6.  How  are  dissolved  minerals  valuable?  Describe  briefly  three  ways  that  minerals 
commonly  found  dissolved  in  water  may  be  useful. 

(1) 

(2) 

(3) 


7.  What  is  in  air?  A.  Air  is  made  up  of  elements  and  compounds.  List  below  the  dif- 
ferent substances  and  the  approximate  percentage  of  each  in  the  air.  Then  to  the  right  make 


8.  What  are  some  common  abbreviations  (symbols)  of  atoms  used  by  chemists?  Fill 
in  the  table.  In  the  column  after  its  chemical  symbol  write  the  name  of  the  common  atom 
listed.  Indicate  whether  each  (as  an  element)  is  a liquid,  solid,  or  gas  at  ordinary  temperature. 


Symbol 

Name 

Liquid,  Solid,  or  Gas 

Symbol 

Name 

Liquid,  Solid,  or  Gas 

O 

Cl 

H 

A1 

Ca 

N 

Cu 

Mg 

Fe 

Na 

9.  How  is  oxygen  of  the  air  important?  List  three  ways  that  oxygen  is  important  to 
man  or  other  living  things. 

(1) 

(2) 

(3) 


10.  How  is  pure  oxygen  obtained  from  liquid  air? 
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11.  Do  minerals  play  an  important  part  in  our  lives  today?  Some  evidence  to  answer 
this  question  may  be  found  by  examining  the  advertisements  and  news  stories  in  magazines 
and  newspapers.  Select  a newspaper  or  a magazine  and  look  for  references  to  the  use  of 
minerals.  In  the  space  below  tell  what  the  newspaper  and  magazine  items  say  about  different 
minerals. 

(1) 

(2) 

(3)  

(4)  

(5)  

What  conclusion  do  you  draw  from  the  evidence  from  the  newspapers  and  magazines? 


12.  Test  Yourself.  A.  In  your  own  words  explain  or  define  each  of  the  following  words 
or  phrases.  Check  your  definitions  with  your  text.  Use  the  glossary  and  the  index. 

(1)  mineral 

(2)  ore 

(3)  soluble 

(4)  saturated  solution 

(5)  hard  water 

(6)  soft  water 

(7)  suspension 

(8)  distillation 

B.  Place  a T before  the  true  statements,  and  an  F in  front  of  the  false  statements. 

(1)  The  most  abundant  element  on  earth  is  oxygen. 

(2)  The  least  abundant  element  on  earth  is  gold. 

(3)  Sand  and  clay  are  examples  of  minerals. 

(4)  Almost  all  minerals  have  oxygen  in  them. 

(5)  All  minerals  contain  metals  in  them. 

(6)  Sea  water  has  traces,  at  least,  of  almost  all  of  the  metals. 

(7)  My  home  is  in  a region  where  iodine  is  added  to  the  drinking  water. 

(8)  Iodine  in  the  diet  prevents  one  kind  of  simple  goiter. 

(9)  Water  with  magnesium  sulfate  in  it  is  harder  than  water  with  calcium  bicar- 
bonate in  it. 

(10)  Chemical  water  softeners  unite  with  the  excess  minerals  in  the  water. 

(11)  Warm  water  dissolves  more  salt  than  the  same  amount  of  cold  water. 

(12)  Air  is  a mixture  of  gases. 

(13)  Nitrogen  is  the  most  abundant  gas  in  the  air. 

(14)  Liquid  oxygen  evaporates  more  quickly  than  liquid  nitrogen. 

(15)  Most  metals  are  found  in  the  pure  state. 
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17.  The  Wealth  in  the  Earth*.^  Crust 


1.  How  extensive  is  the  use  of  metals  in  our  daily  life?  A.  Write  the  names  of  ten  dif- 
ferent objects  which  are  made  of  metal.  Tell  what  kind  of  metal  each  is  made  of,  if  you  can 
identify  it. 


Metal  Object 

Kind  of  Metal 

Metal  Object 

Kind  of  Metal 

(1) 

(6) 

(2) 

(7) 

(3) 

(8) 

(4) 

(9) 

(5) 

(10) 

B.  Which  metal  do  you  find  most  frequently  used  in  the  objects  you  have  named? 


C.  Is  this  the  most  widely  used  metal? 


Why? 


2.  Aluminum,  A.  What  discovery  reduced  the  cost  of  aluminum  to  a few  cents  a pound? 


B.  What  are  four  common  uses  of  aluminum  today?  (1) 

(2) 

(4) 


(3). 


3.  How  is  iron  ore  refined?  (Optional)  Below  is  a diagram  of  a blast  furnace  for  the 
making  of  steel.  Study  your  text  and  other  books  which  tell  how 
a blast  furnace  works.  The  numbers  indicate  important  steps  in 
the  process.  Describe  each  step  in  the  space  below. 


(1) 


(2) 


(3) 


(4) 
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4.  What  is  an  alloy?  Your  teacher  or  a class  committee  may  demonstrate  how  to  make 
an  alloy  as  follows:  Cut  up  a 15-  to  20-gram  piece  of  lead  into  smaller  pieces  the  size  of  the 
eraser  of  a lead  pencil.  Now  select  a piece  of  tin  about  the  same  weight  as  the  lead,  and  a 
piece  of  bismuth  about  the  weight  of  the  combined  lead  and  tin.  Everyone  in  class  should  be 
permitted  to  observe  pieces  of  the  metals  at  this  point.  Write  in  the  chart  what  you  can  observe 
about  the  hardness,  color,  brittleness,  and  other  properties  of  each  metal.  Save  a small  piece 
of  each  metal  to  compare  with  the  alloy  formed.  Now  place  the  rest  of  the  lead  and  tin  in  a 
small  crucible  or  tin  can  and  heat  to  a high  temperature.  When  the  metals  melt,  stir  them 
with  a metal  spoon  or  an  iron  wire.  Now  add  the  bismuth  and  heat  again,  stirring  constantly 
until  the  mixture  is  thoroughly  liquefied. 

Wet  a blotter  thoroughly.  Using  a pair  of  tweezers  or  forceps,  remove  the  crucible  from 
the  flame  and  pour  its  contents  onto  the  blotter.  When  the  molten  material  becomes  solid  and 
cool,  examine  it  carefully.  This  material  is  an  alloy. 


A.  Compare  the  alloy  with  the  metals  from  which  it  was  made. 


Hardness 

Color 

Brittleness 

Other  Properties 

Tin 

Lead 

Bismuth 

Alloy 

B.  Select  three  alloys  and  tell  what  metals  each  is  composed  of.  Also  give  one  use  and  tell 
what  property  or  properties  of  the  alloy  make  it  useful  for  the  purpose  named. 


Alloy 

Composition 

Use 

Properties 

5.  Coal.  A.  Why  is  coal  important  to  industry? 


B.  Name  three  conditions  which  must  be  present  during  coal  formation.  (1) 


(2) 


(3) 


C.  What  are  the  main  differences  between  soft  coal  and  hard  coal? 
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D.  How  does  soft  coal  compare  with  hard 
coal  when  each  is  heated  in  the  absence 
of  air? 

Fill  a test  tube  half-full  of  soft  coal 
which  has  been  broken  into  small  pieces. 
Fit  a one-hole  stopper  with  a delivery 
tube  to  the  test  tube.  Pass  the  end  of  the 
delivery  tube  through  one  of  the  holes  in  a 
two-hole  rubber  stopper.  Into  the  other 
hole  place  a piece  of  glass  tubing,  one 
end  of  which  has  been  drawn  out  to  a jet 
opening.  Place  this  stopper  in  a second 
test  tube.  Before  heating,  notice  in  the 
chart  below  what  observations  are  to  be 
made.  Now  heat  the  test  tube  with  a 
strong  flame.  After  two  minutes  touch  a 
lighted  match  to  the  drawn-out  end  of  the 
glass  tubing.  Repeat  the  experiment, 
using  hard  coal.  Record  your  observa- 
tions in  the  table  below. 


Observation 

Soft  Coal  Sample 

Hard  Coal  Sample 

Time  when  flame  is  started 

Time  when  flame  goes  out 

Length  of  burning 

Description  of  contents 
of  first  test  tube 

Description  of  contents 
of  the  second  test  tube 

E.  What  are  some  of  the  reasons  that  more  coal  is  used  now  in  this  country  than  fifty  years 
ago? 


F.  In  what  ways  is  coal  wasted  in  home  and  industry? 
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6.  Oil.  (Optional) 

A.  Where  are  the 
world’s  oil  sup- 
plies? 

Here  is  a small 
outline  map  of  the 
world.  Refer  to  an 
encyclopedia  or  other 
references  to  find 
the  regions  where 
most  of  the  world’s 
oil  is.  Then  show 
these  areas  on  the 
outline  map. 


B.  What  are  five  uses  of  oil  products  which  are  important  to  you?  List  them  below. 


C.  Much  of  today’s  gasoline  is  made  by  a process  known  as  ‘‘cracking.”  What  is  the  proc- 
ess?  


7.  How  is  sulfur  mined  and  used?  A.  Make 
a drawing  in  this  space  to  show  how  Herman  Frasch 
succeeded  in  mining  sulfur. 

B.  Where  does  most  of  the  sulfur  in  this  country 
come  from? 


C.  Why  is  sulfur  an  important  element  in  industry? 


8.  How  can  our  coal  and  oil  resources  be  conserved?  A.  What  are  two  ways  of  using 
our  coal  resources  more  wisely?  (1) 


(2) 


B.  What  are  two  ways  of  using  our  oil  resources  more  wisely?  (1) 

(2) 
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9.  How  is  rusting  prevented?  Using  iron  nails,  grease,  and  paint,  plan  and  carry  out 
an  experiment  to  show  how  rusting  can  be  prevented. 

My  procedure: 


My  observations: 


My  conclusions: 


10.  Why  are  plastics  important?  (Optional)  A.  Tell  briefly  why  plastics  have  become 
so  important  as  a modern-day  product 


B.  Select  one  plastic  product  which  interests  you  and  tell  a few  facts  about  its  important 
properties  and  how  it  is  used 


11.  Experiments  in  dyeing.  (Optional)  A.  Get  some  plain,  bleached  muslin  cloth,  and 
dye  strips  of  it  in  different  colored  liquids  (dyes)  from  fruits  and  vegetables.  For  example, 
beets,  green  walnut  shells,  and  berries  when  boiled  in  water  give  up  some  of  their  pigment. 
Place  the  cloth  in  the  colored  water.  Remove,  dry,  and  observe  the  results.  Describe  below 
which  dye  material  holds  its  color  best. 


B.  Make  up  solutions  of  at  least  three  different  colors  of  aniline  dyes  obtained  from  a store. 
Follow  the  directions  on  the  package.  Place  a strip  of  white  cloth  in  each  dye.  After  a few 
minutes  remove  the  pieces  of  cloth  and  allow  them  to  dry.  Cut  each  piece  in  two  and  expose 
one  part  of  each  cloth  to  the  sun  for  two  days.  Keep  the  other  parts  in  the  dark.  Is  there  any 

noticeable  change  in  the  color? If  so,  what? 

Now  let  water  from  a faucet  run  over  the  strips  for  15  minutes.  Has  any  of  the  color  washed 

out? 

C.  What  are  the  qualities,  of  a good  dye? 
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12.  Test  Yourself.  A.  In  your  own  words  explain  or  define  the  following  words  or 
phrases.  Check  your  definition  with  your  text.  Use  the  glossary  and  the  index. 

(1)  cement 

(2)  steel  

(3)  alloy 

(4)  soft  coal 

(5)  concrete 

(6)  galvanize 

(7)  conservation 

(8)  cast  iron 

(9)  sulfur 

(10)  aluminum 

B.  Place  a T before  the  true  statements,  and  an  F before  the  false  statements. 

(1)  It  is  possible  to  obtain  fuel  gas  from  coal. 

(2)  Pennies  are  made  of  an  alloy. 

(3)  Soft  coal  burns  with  more  smoke  than  hard  coal. 

(4)  Most  glass  is  made  from  sand. 

(5)  The  United  States  has  enough  coal  deposits  to  last  for  many  years. 

(6)  Steel  is  an  alloy  of  iron  and  carbon  and  traces  of  other  elements. 

(7)  Aluminum  occurs  in  a pure,  free  form  in  the  earth’s  crust. 

(8)  The  properties  of  alloys  are  different  from  the  properties  of  the  metals  from 
which  they  are  made. 

(9)  Sulfur  is  obtained  from  ordinary  clay  by  an  electric  process. 

(10)  The  United  States  must  import  most  of  its  tin. 

(11)  The  United  States  must  import  most  of  its  aluminum. 

(12)  A cheap  way  of  making  aluminum  was  discovered  by  Goodyear. 

(13)  Hard  coal  burns  with  less  ash  and  soot  than  does  soft  coal. 

(14)  Concrete  is  a kind  of  alloy. 

(15)  Galvanizing  is  a method  of  preserving  iron. 

(16)  Many  useful  products  can  be  made  from  coal. 

(17)  New  oil  fields  are  being  located  each  year. 

(18)  Rusting  of  iron  is  faster  when  the  surface  is  covered  with  grease. 


C.  In  your  notebook  write  brief  answers  to  the  following  questions. 

(1)  Why  is  it  necessary  to  conserve  coal  if  we  have  enough  to  last  3,000  years? 

(2)  Mention  some  ways  of  conserving  fuel  in  your  home. 

(3)  Why  is  bituminous  coal  the  most  useful  coal  for  industry? 

(4)  Why  is  sulfur  a basic  mineral? 

(5)  What  do  you  think  people  will  use  for  fuel  when  the  world’s  supply  of  petroleum  is 
exhausted? 
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Unit  5 Review 

Part  One,  Review  all  the  questions  and  self-testing  exercises  at  the  ends  of  Chapters 

14,  15,  16,  and  17  of  your  textbook  and  workbook. 

Part  Two.  Place  in  the  space  before  each  item  the  letter  of  the  answer  which  correctly 

completes  each  statement. 

(1)  The  form  of  matter  which  takes  the  shape  of  the  container  in  which  it  is  placed 

is  (a)  a solid  (b)  a liquid  (c)  a gas. 

(2)  An  element  is  always  made  up  of  (a)  its  own  kind  of  atoms  (b)  at  least  two 

compounds  (c)  plutonium  (d)  two  mixtures. 

(3)  Water  is  a compound  made  up  of  (a)  oxygen  and  nitrogen  (b)  oxygen  and  hy- 
drogen (c)  hydrogen  and  nitrogen  (d)  helium  and  hydrogen. 

(4)  The  Wilson  cloud  chamber  is  used  to  (a)  split  atoms  (b)  make  new  atoms 

(c)  trace  the  paths  of  moving  helium  particles  (d)  manufacture  aluminum. 

(5)  All  matter  seems  to  be  made  of  (a)  protons,  neutrons,  and  electrons  (b)  hy- 
drogen and  oxygen  (c)  six  man-made  elements  (d)  electrons. 

(6)  If  a bombarded  atom  absorbs  a neutron  (a)  its  weight  remains  the  same 

(b)  it  becomes  an  entirely  new  substance  (c)  it  becomes  heavier  (d)  it 
changes  into  electrons. 

(7)  When  uranium  238  is  bombarded  in  an  atomic  pile,  it  changes  into  an  element 

called  (a)  neptunium  (b)  uranium  235  (c)  plutonium  (d)  helium. 

(8)  The  sun  gives  off  heat  when  (a)  oxygen  unites  with  combustible  materials  on  its 

surface  (b)  its  hydrogen  burns  (c)  hydrogen  atoms  fuse  into  helium  (d)  its 
plutonium  atoms  are  split. 

(9)  The  purpose  of  a breeder  reactor  is  to  (a)  make  as  much  or  more  atomic  fuel 

than  uranium  235  used  up  (b)  produce  hydrogen  bombs  (c)  manufacture 
uranium  238  (d)  fuse  hydrogen  into  helium  atoms. 

(10)  Tagged  elements  are  those  that  are  (a)  labeled  for  shipping  (b)  prepared 

especially  for  use  in  the  atom  bomb  (c)  not  radioactive  (d)  radioactive  and 
can  be  detected  with  a Geiger  counter. 

(11)  The  presence  of  iodine  in  a person’s  diet  (a)  substitutes  for  other  mineral 

requirements  (b)  prevents  simple  goiter  (c)  is  always  harmful. 

(12)  Ordinary  burning  uses  (a)  nitrogen  (b)  carbon  dioxide  (c)  oxygen  (d)  hydrogen. 

(13)  Charles  Hall  discovered  a way  to  produce  aluminum  cheaply  by  (a)  boiling  clay 

(b)  panning  it  from  sand  in  the  streams  (c)  importing  it  from  Canada  (d)  sep- 
arating it  electrically  from  its  ore. 

(14)  Engineers  think  that  our  present  coal  supply  may  last  about  (a)  1,000  years 

(b)  3,000  years  (c)  5,000  years  (d)  forever. 

(15)  An  alloy  is  a substance  (a)  made  up  of  two  or  more  metals  melted  together 

(b)  composed  of  two  gases  (c)  from  which  aluminum  is  obtained. 
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Part  Three,  In  the  space  below,  write  a paragraph  about  this  page  of  paper  to  illustrate 
as  many  as  possible  of  the  important  facts  about  matter  which  you  have  studied  in  this  unit. 
For  example,  what  is  it  made  of?  What  would  happen  if  it  burned?  Look  at  the  tool  words  in 
your  text  and  the  words  to  be  defined  in  your  workbook  for  hints  about  what  you  might  write 
concerning  paper. 


Part  Four.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate  the 
defined  word  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space  before  the 
definition. 


(1)  water  with  magnesium  and  calcium  salts  in  it 

(2)  an  element  that  will  regulate  the  speed  of  atomic 
fission 

(3)  an  atomic  particle  having  a single  positive  charge 

(4)  a substance  composed  of  two  or  more  metals 

(5)  an  alloy  of  iron  and  carbon 

(6)  an  instrument  used  to  study  the  properties  of  atoms 
by  means  of  speeding  up  the  atomic  particles 

(7)  the  smallest  part  of  any  compound  that  has  the 
properties  of  that  compound 

(8)  a substance  that  cannot  be  divided  into  units  different 
from  itself  by  ordinary  means 

(9)  a process  of  applying  a coat  of  zinc  to  iron 

(10)  wise  use  of  our  natural  resources 


a.  alloy 

b.  cadmium 

c.  conservation 

d.  cyclotron 

e.  electron 

f.  element 

g.  fall-out 

h.  galvanizing 

i.  hard  water 

j.  mineral 

k.  molecule 

l.  plutonium 

m.  proton 

n.  soft  water 

o.  steel 
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18.  Food  Factories; 
of  the  World 


Unit  6:  IMPROVING  THE  WORLD’S  FC 


I.  Can  a plant  grow  when  sealed  in  a test  tube?  A.  Measure  the  length  of  a sprig  of 
Elodea  or  other  green  water  plant  and  record  its  length  in  (1)  below.  Place  it  in  a large  test 
tube  filled  three-quarters  with  aquarium  water  and  one-quarter  with  air.  Seal  the  tube  with  a 
rubber  stopper  covered  with  paraffin  to  make  it  airtight.  Place  the  tube  in  medium  sunlight 
for  about  a week.  Remove  the  Elodea  and  measure  it  again.  Record  your  observations. 

(1)  Length  of  sprig  of  water  plant  before  experiment: (2)  Length  of  sprig 

of  water  plant  at  end  of  experiment: (3)  Gain  in  length  of  the  sprig  of 

plant: B.  What  is  your  conclusion? 

C.  Where  did  the  material  which  caused  the  growth  of  the  plant  come  from? 


2.  How  can  you  show  that  plants  need  carbon  dioxide  for  growth?  A.  Set  up  the  exper- 
iment described  on  pp.  354-355  of  your  text.  Remember  that  the  presence  of  carbon  dioxide 
turns  the  brom  blue  yellow.  The  absence  of  carbon  dioxide  turns  it  blue  again.  Be  sure  to  put 
the  plant  in  bright  sunlight.  Record  your  observations  in  the  table  below. 


Contents  of  Tubes 

Color  Before  Plant  Is  Put 
in  Bright  Sunlight 

Color  After  One  Hour 
in  Bright  Sunlight 

Conclusion 

Water,  brom  blue, 
and  CO2  (control) 

Water,  brom  blue, 
plants,  and  CO2 

B.  Why  did  the  liquid  in  the  second  group  of  tubes  turn  blue? 


3.  Do  green  plants  use  carbon  dioxide  only  in  sunlight?  A.  For  this  experiment  you 
will  need  twenty  large  test  tubes.  Set  up  the  experiment  as  you  did  above,  except  this  time 
put  plants  in  all  the  tubes.  Then  place  the  ten  test  tubes  containing  plants  in  a dark  room  or 
drawer,  and  ten  in  bright  sunlight.  Observe  after  one  hour  and  after  24  hours.  Record  your 
observations  in  the  table. 


Contents  of  Tubes 

Color  at 
Beginning 

Color  After 
One  Hour 

Color  After 

24  Hours 

Conclusion 

Water,  plants,  brom  blue, 
and  CO2  in  dark 

Water,  plants,  brom  blue, 
and  CO2  in  light 
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B.  In  this  experiment  why  is  it  advisable  to  use  so  many  tubes? 


C.  From  the  evidence,  when  do  plants  seem  to  use  carbon  dioxide? 


4.  Do  leaves  make  starch?  ^ A.  Refer  to  Chapter  3,  p.  25,  of  your  workbook  to  review 
the  test  for  starch.  Try  it  out  again.  Place  a pinch  of  cornstarch  in  a test  tube  which  is  half- 
full of  hot  water.  When  it  cools  a little,  add  a few  drops  of  dilute  iodine  solution.  (1)  What 


color  is  the  dilute  iodine  solution  before  it  is  added  to  the  starch? 

(2)  What  color  appears  when  iodine  is  added  to  starch? Try  the  same 

thing,  using  a little  sugar  instead  of  cornstarch.  (3)  What  is  the  color? 

Try  it  with  a pinch  of  salt.  (4)  What  is  the  result? (5)  What  is  your 

conclusion? 


B.  Select  a growing  green  and  white  geranium  leaf,  or  attach  strips  of  black  paper  to  sev- 
eral growing  green  leaves  for  several  days  until  inspection  shows  that  under  the  strips  the 
leaves  are  almost  white.  Observe  carefully  which  parts  of  the  leaf  are  white  and  which 
green.  Draw  the  leaf  and  carefully  label  the  white  portions  and  green  portions  in  space  A. 
Soak  the  leaf  in  hot  water  for  a few  minutes.  Then  heat  it  gently  in  alcohol.  Caution:  The 
alcohol  should  be  in  a small  beaker  placed  in  a water  bath.  Do  not  heat  the  alcohol  directly 

over  the  flame.  Why? 


C.  Continue  to  heat  until  the  green  color  of  the  leaf 
is  entirely  removed.  Rinse  the  leaf  in  water  and  then 
put  it  in  iodine  solution  for  a few  minutes.  Remove 
the  leaf  from  the  iodine  solution  and  place  it  on  a 
blotter.  Observe  the  color.  Make  a sketch  in  space 

B showing  the  color  pattern  on  the  leaf. 

D.  Is  there  any  color  change  in  the  part  of  the  leaf 

that  was  white? 

What  is  the  color  of  the  parts  of  the  leaf  that  were 

green?  

What  does  this  show? 


E.  What  is  the  green  color  in  leaves  called? 


F.  What  conclusions  can  you  draw  from  this  exper- 
iment?   


*Here  you  have  a chance  to  get  information  directly  by  experimenting.  You  will  need  to  interpret 
your  observations  and  analyze  your  results.  These  are  skills  that  scientists  use. 
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G.  What  is  photosynthesis? 


5.  How  are  leaves  made  to  do  their  work?  Examine  the  lower  skinlike  tissue  of  a leaf 
under  the  microscope.*  (An  apple  leaf  is  good  for  this.)  A cross  section  of  the  leaf  would 
show  the  parts  given  in  the  figure.  Label  each  of  the  parts  in  the  drawing.  In  the  blanks,  tell 
what  each  part  does. 


6.  What  effect  has  fertilizer  on  the  growth  of  plants?  Get  three  containers  of  earth  for 
this  experiment.  In  each  container  plant  six  bean  seeds  1/2  inch  deep.  Then  water  the  con- 
tainers. From  this  time  on,  water  as  follows:  first  container,  whenever  necessary  with 
plain  water;  second  container,  every  week  with  a solution  made  by  adding  1 teaspoonful  of 
sodium  nitrate  (NaNO  ) to  a quart  of  water;  third  container,  every  other  week  with  the  solu- 
tion used  in  the  second  container.  In  between  the  times  of  adding  sodium  nitrate  to  the  second 
and  third  containers,  water  them  regularly  with  ordinary  water  at  the  same  time  as  you  water 
the  plant  in  the  first  container.  This  experiment  will  take  several  weeks  to  complete.  Use 
the  chart  below  to  record  your  comparisons  of  the  growth  of  beans  in  the  three  containers. 


Container 

First  Week 
(Size  in  Inches) 

Second  Week 

Third  Week 

Fourth  Week 

Fifth  Week 

No.  1 

No.  2 

No.  3 

What  conclusions  do  you  draw  from  your  observations? 


* The  microscope  is  one  of  the  basic  tools  of  scientists.  You  will  want  to  develop  skill  in  using 

one. 
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7.  How  does  water  get  to  every  part  of  the  plant?  Cut  a small  piece  off  the  lower  end  of 
a stalk  of  celery  and  place  the  stalk  in  a glass  of  water  colored  with  red  ink.  After  several 
hours  observe  the  stalk.  A.  What  do  you  see? 


B.  How  do  you  explain  this? 


8.  How  are  radioactive  substances  used  in  studying  processes  of  foodmaking  in  plants? 
Give  two  examples.  (1) 


(2) 


9.  Test  Yourself.  A.  In  the  following  items  you  find  four  words.  You  are  to  cross  out 
the  word  that  does  not  belong  with  the  other  three.  After  you  have  crossed  out  the  word  that 
does  not  belong,  tell  what  the  other  three  have  in  common. 

Example:  gasoline  water  milk  hydrogen 

You  know  that  hydrogen  is  a gas,  and  that  the  other  three  are  liquids.  Therefore,  you  cross 
out  the  word  hydrogen  and  write  the  statement,  “They  are  all  liquids  except  hydrogen.” 

(1)  carbon  dioxide  chlorophyll  water  oxygen 


(2)  carbon  dioxide  water  oxygen  ammonia 


(3)  chlorophyll  water  oxygen  light  energy 


(4)  stomate  root  hair  guard  cell  chloroplast 


(5)  photosynthesis  root  stem  leaf, 


(6)  mushroom  corn  plant  bread  mold  corn  smut 


(7)  carbon  dioxide  calcium  phosphorus  iron. 


(8)  ducts  (stem)  root  hair  veins  (leaf)  chloroplast. 


(9)  diffusion  iodine  root  hair  minerals  in  solution. 


(10)  photosynthesis  chlorophyll  light  nitrogen 
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B.  In  your  own  words  define  or  explain  the  following  words  or  phrases.  Check  your  defini- 
tions with  your  text.  Use  the  index  and  the  glossary. 

(1)  chlorophyll 

(2)  chloroplast 

(3)  diffusion 

(4)  epidermis 

(5)  glucose 

(6)  photosynthesis 

(7)  carbon  dioxide 

(8)  root  hair 

(9)  starch 

(10)  stomate 


C.  Select  the  letter  in  front  of  the  item  in  the  right  column  and  place  it  in  front  of  the  item 
in  the  left  column  which  describes  it. 


(1)  green  coloring  matter  of  plants 

(2)  a gas  given  off  by  plants  during  photosynthesis 

(3)  a dye  which  shows  the  presence  of  CO2 

(4)  a form  in  which  food  is  stored  in  plants 

(5)  opening  in  a leaf  through  which  water  and  gases  pass 

(6)  a gas  needed  in  photosynthesis 

(7)  source  of  carbon  in  photosynthesis 

(8)  most  abundant  gas  in  the  air 

(9)  the  source  of  most  of  the  energy  used  by  plants 

(10)  a form  in  which  minerals  are  taken  into  plants 


a.  brom  blue 

b.  calcium 

c.  carbon  dioxide 

d.  chlorophyll 

e.  hydrogen 

f.  iron 

g.  nitrogen 

h.  oxygen 

i.  in  solution 

j.  starch 

k.  stomate 

l.  sun 

m.  water 
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19.  Better  Food  from  Better  Soil 

1.  What  is  good  soil  made  of?  Get  about  two  pounds  of  good  topsoil  from  a garden  or 
park  or  forest.  Divide  it  into  two  equal  parts. 

A.  Put  one  pound  of  the  soil  into  a two-quart  jar.  Add  about  two  inches  of  water  over  the 
soil. 

(1)  Watch  carefully.  Describe  what  happens 


(2)  What  is  drowned  soil? 


B.  Shake  up  the  soil  with  additional  water  in  the  jar  and  let  it  stand  for  several  hours. 
Observe  where  the  various  kinds  of  particles  come  to  rest. 

(1)  Where  are  the  heaviest  particles? 

(2)  Where  are  the  lightest  particles? 

(3)  Where  are  the  smallest  particles? 

(4)  Where  is  the  humus? 

(5)  What  kinds  of  soil  are  present  in  good  loam  soil? 

C.  Heat  half  a glassful  of  the  soil  in  a covered  metal  pan.  Then  look  at  the  inside  of  the 

cover.  What  do  you  find  there? 

D.  Take  half  a glassful  of  the  soil  and  shake  it  thoroughly  for  five  minutes  with  an  equal 
amount  of  distilled  water.  Filter  the  soil  and  water.  Put  the  filtered  water  in  an  evaporating 
dish  and  heat  the  dish  until  the  water  has  evaporated. 

(1)  What  do  you  see  in  the  dish? 

(2)  Where  did  it  come  from? 

(3)  Why  did  you  use  distilled  water  instead  of  tap  water? 


(4)  If  you  were  to  use  tap  water,  how  would  you  plan  an  experiment  to  show  whether  minerals 
were  present  in  the  soil  sample? 


(5)  List  some  of  the  minerals  present  in  good  soil, 
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2.  How  rapidly  does  water  run  through  soils  of  different  kinds?  A.  Set  up  an  experi- 
ment as  described  on  p.  373  of  your  text.  Record  your  results  in  the  table  provided  here. 


Soil  Sample 
{Equal  Volumes) 

Amount  of  Water 

Time  to  Filter 

Amount  Filtered 
Through 

Sand 

Clay 

Humus 

B.  Which  sample  allowed  the  most  water  to  filter  through? 

C.  How  would  the  water-holding  power  of  the  above  samples  of  soil  affect  plants  growing  in 

them? 


3.  Is  there  soil  erosion  in  your  community?  Together  with  your  classmates,  plan  a 
survey  of  your  community  to  find  evidences  of  soil  erosion.  Pool  your  observations  in  the 
table. 


Location  of  Example 
of  Erosion 

Cause  of  the  Erosion 

Remedies  Being  Applied  or  Which 

Could  Be  Applied  to  Prevent  Erosion 

4.  What  things  affect  water  runoff  on  soil?  Get  a piece  of  wallboard  the  size  of  a Turk- 
ish towel.  Attach  a Turkish  towel  to  the  wallboard.  Slant  the  board  from  a raised  object  with 
the  lower  end  in  a trough  to  catch  water.  Then  sprinkle  a quart  of  water  over  the  towel,  and 
collect  and  measure  the  water  that  has  run  into  the  trough  after  three  minutes.  Repeat  the 
experiment  without  the  Turkish  towel  attached. 

A.  In  which  trial  does  more  water  collect  in  the  trough?* Why? 


B.  Which  condition  could  be  compared  to  grassland  or  forest  floor? 

Which  to  bare  fields? 

C.  How  does  grass  on  the  land  help  to  conserve  water? 


♦Compare  your  results  with  others  in  your  class.  Repeat  the  experiment  if  necessary.  Scientists 
make  their  findings  known  to  others.  They  do  not  make  conclusions  without  checking  and  rechecking. 
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5.  What  is  the  importance  of  minerals  to  plants?  Get  enough  good  soil  to  fill  two  medi- 
um-sized flowerpots.  Divide  the  soil  into  two  portions.  Wash  one  portion  of  the  soil  at  least 
five  different  times  in  hot  water  to  dissolve  the  minerals  in  the  soil.  Then  drain  off  the 
water  and  spread  the  soil  out  to  dry.  When  it  is  dry,  crumble  it  so  that  it  is  like  the  other 
portion  of  soil.  Plant  bean  seedlings  or  tomato  plants  in  each  portion  of  soil.  Be  sure  to 
water  the  two  pots  equally  and  keep  them  under  similar  conditions  in  the  room. 

A.  Which  plants  grow  better? B.  How  do  you  account  for  this? 


6.  How  do  leguminous  plants  (beans,  peas,  alfalfa)  help  to  keep  soil  fertile? 


7.  How  can  soil  be  saved  and  restored?  Behind  each  type  of  soil- conservation  practice  is 
a scientific  principle.  For  example,  because  water  runs  down  hill  contour  plowing  is  useful. 
The  contours  tend  to  keep  the  water  from  running  down  hill.  What  principle  or  principles  are 
involved  in  each  of  the  conservation  practices  listed  here? 

Conservation  Practice  Scientific  Principle  or  Principles  Behind  It 

(1)  contour  plowing 

(2)  grasslands  

(3)  strip  cropping 

(4)  crop  rotation 

(5)  planting  legumes 

(6)  using  fertilizers 

(7)  planting  trees 

(8)  terracing 

8.  Test  Yourself.  A.  Place  the  letter  of  the  item  in  the  right  column 
item  which  describes  it  in  the  left  column. 

(1)  the  upper  18  or  20  inches  of  plowable  soil 

(2)  a plant  that  can  build  nitrogen  into  the  soil 

(3)  soil  made  up  of  the  very  finest  of  soil  particles 

(4)  alternate  strips  of  corn  and  grass  to  prevent  erosion 

(5)  remains  of  decayed  plant  and  animal  matter  in  the  soil 

(6)  a gas  that  is  found  in  the  air  and  needed  by  plants 

(7)  a method  of  decreasing  the  sharp  slope  of  a hillside 

(8)  process  by  which  soil  loses  minerals 

(9)  a compound  which  has  nitrogen  needed  by  plants 

(10)  structures  on  roots  of  leguminous  plants 


in  front  of  the 

a.  clay 

b.  humus 

c.  legume 

d.  nitrate 

e.  nitrogen 

f.  nodules 

g.  strip  cropping 

h.  terracing 

i.  topsoil 

j.  soil  depletion 
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B.  Place  the  letter  T in  front  of  the  statements  that  are  true.  Place  the  letter  F in  front  of 
the  statements  that  are  false. 

(1)  Good  soil  must  have  a stable  topsoil. 

(2)  Sloping  grasslands  tend  to  lose  more  soil  during  a rainstorm  than  sloping  soil 

planted  with  potatoes. 

(3)  Leguminous  plants  have  nodules  that  manufacture  nitrogen. 

(4)  It  can  safely  be  said  that  contour  plowing  is  always  the  best  single  method  to 

use  for  conserving  soil. 

(5)  The  Soil  Conservation  Service  provides  services  to  farm  groups  interested  in 

conserving  their  land. 

C.  In  your  own  words  explain  or  define  the  following  words.  Check  your  definition  with  your 
text.  Use  the  index  and  the  glossary. 

erosion 

contour  plowing 

humus 

legume 

TVA 

D.  A soil  experiment. 


Soil  Sample 
(Equal  Volumes) 

Amount  of  Water 

Time  to  Filter 

Amount  Filtered  Through 

Sand 

400  cc. 

1 ^ min. 

210  cc. 

Poor  soil 

400  cc. 

2 min. 

175  cc. 

Rich  soil 

400  cc. 

3 min. 

125  cc. 

These  figures  were  noted  by  a student  who  was  comparing  the  rates  at  which  water  runs 
through  different  soil  samples.  The  student  timed  the  flow  until  the  water  ceased  to  come 
through.  Study  the  data  and  then  mark  the  following  statements.  Mark  T if  the  statement  is 
true  on  the  basis  of  information  in  the  chart.  Mark  N if  the  statement  cannot  be  answered  on 
the  basis  of  information  in  the  chart.  Mark  F if  the  statement  is  false  according  to  informa- 
tion in  the  chart. 

(1)  The  same  amount  of  water  was  poured  onto  each  soil  sample. 

(2)  The  rich  soil  withheld  275  cc.  of  water. 

(3)  The  water  filtered  through  the  poor  soil  more  rapidly  than  through  the  rich 

soil. 

(4)  In  three  minutes  420  cc.  would  have  filtered  through  the  sand. 

(5)  Of  the  three  samples,  sand  permitted  the  most  rapid  flow. 

(6)  Watermelons  would  grow  best  in  the  rich  soil. 

(7)  The  poor  soil  withheld  175  of  the  400  cc.  of  water. 

(8)  The  better  the  soil,  the  more  water  it  can  absorb. 

(9)  The  sand  withheld  about  half  the  water  poured  on  it. 

(10)  The  rich  soil  had  a great  deal  of  humus  in  it. 
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20.  Production  Through  Reproduction 

J.  How  do  single-celled  animals  reproduce?  A.  You  can  help  to  answer  this  by  describing 
Spallanzani’s  experiment  with  protozoons. 

Tell  what  he  did 


i 


B.  What  did  his  experiment  prove? 


C.  What  is  reproduction  by  one  parent  called? 

D.  Refer  to  your  textbook  (pp.  386-88)  for  a description  of  the  reproduction  of  Paramecium. 

(1)  Describe  this  process  briefly  here 


( 

(2)  When  the  Paramecium  reproduces  asexually,  why  do  the  offspring  resemble  each  other? 


2.  Asexual  reproduction  of  plants.  A.  What  is  a cutting? 


B.  What  is  layering? 


C.  In  a sentence  describe  how  each  of  the  following  farm  crops  reproduces  asexually.  Tell 
what  part  (stem,  root,  or  leaf)  of  the  plant  is  involved. 

(1)  white  potato 

(2)  strawberry 

(3)  sweet  potato 

(4)  peony  

(5)  rhubarb 

(6)  carrot 
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D.  The  diagrams  below  illustrate  the  steps  in  grafting.*  The  steps  are  numbered.  Tell  the 
purpose  of  each  step. 


(2) 


(3) 


(4) 


(5) 


3.  What  is  in  a seed?  A.  Split  open  a bean  seed  that  has  been 
soaked  in  water  overnight.  In  the  space  at  the  right,  draw  the 
split  bean  seed.  Locate  and  label  the  seed  coat,  embryo  plant,  and 
seed  leaves. 

B.  Plant  a number  of  bean  seeds  in  moist  sand  or  sawdust.  Every 
three  days  dig  out  one  seed  and  examine  it  to  see  its  growth.  Ex- 
amine four  seeds  in  this  way.  Draw  the  plants  to  show  how  they 
develop.  Label  each  part.  Notice  what  happens  to  the  seed  leaves 
and  how  the  tiny  embryo  develops  into  a full-fledged  plant. 


Third  Day 

Sixth  Day 

Ninth  Day 

Twelfth  Day 

♦Grafting  is  an  example  of  a way  scientists  improve  plants.  It  is  a method  you  could  try. 
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4.  What  are  the  purposes  of  the  different  parts  of  a flower?  A.  The  drawing  of  a flower 
shows  the  structures  listed  here:  (1)  stamen,  (2)  pollen  grains,  (3)  pistil,  (4)  ovary,  and 
(5)  ovule.  Place  the  number  of  each  part  correctly  on  the  drawing.  Then  in  the  space  at  the 
right  tell  the  purpose  of  each  part  of  the  flower. 


Purpose  of  each  part: 


B.  In  what  part  of  the  flower  is  the  male  or  sperm  nucleus  found? 

C.  In  what  part  of  the  flower  is  the  female  or 


egg  nucleus  found?  .... 
D.  What  is  fertilization? 


5.  How  are  wind-pollinated  and  insect-pollinated  flowers  different?  Below  are  drawings 
of  a corn  plant  and  an  apple  blossom. 


apple 


A.  Which  one  is  usually  wind-pollinated? 


B.  Which  one  is  usually  insect-pollinated? 


C.  What  structures  help  the  wind-pollinated  plant  to 
receive  pollen? 


D.  How  is  the  other  adapted  for  insect  pollination? 


E.  List  three  other  examples  of  wind-pollinated  and  three  of  insect-pollinated  plants. 

Wind-pollinated:  (1) (2) (3) 

Insect-pollinated:  (1) (2) (3) 
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6.  Do  you  know  how  a chicken  develops?  A.  Get  eighteen  fertilized  hens’  eggs.  Open  one 
of  them.  On  the  yolk  you  will  see  a whitish  spot.  What  is  this  spot? 

B.  Place  the  rest  of  the  eggs  in  an  incubator  at  104°  F.  Put  a pan  of  water  in  the  incubator 
to  keep  the  shells  soft.  Be  sure  to  turn  the  eggs  each  day.  Why  is  it  important  to  turn  the 

eggs?  

C.  Every  two  days  take  out  an  egg  and  open  it  carefully.  Observe  the  developing  embryos 
and  describe  their  appearance  in  the  table  below.  Some  of  the  things  to  notice  are:  (1)  When 
does  the  heartbeat  show  plainly?  (2)  When  does  the  head  region  begin  to  appear  in  definite 
form?  (3)  When  do  the  feathers  begin  to  form?  (4)  When  does  all  the  yolk  seem  to  be  ab- 
sorbed? (5)  When  do  the  chickens  begin  to  hatch? 


Time  of  Incubation 

Observations  on  the  Development  of  the  Chicks 

2 days 

4 days 

6 days 

8 days 

10  days 

12  days 

14  days 

16  days 

18  days 

20  days 

21-22  days 

7.  What  is  an  acquired  trait?  A.  Make  a list  of  five  physical  traits  acquired  by  dogs, 
cats,  chickens,  cattle,  horses,  or  other  animals  you  know  of. 

(1) (2) 

(3) (4) (5) 

B.  Tell  why  you  believe  the  traits  you  listed  above  are  acquired 


8.  Are  acquired  traits  inherited?  A.  Tell  in  your  own  words  what  experiment  August 
Weismann  carried  on  with  mice.  What  results  did  he  get? 


B.  What  is  a reasonable  conclusion  from  his  experiment? 
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9.  How  would  you  get  rid  of  the  trait  of  long  horns  in  cattle?  Longhorns  might  be  dan- 
gerous animals  (see  Fig.  211  in  your  text).  Describe  a method  by  which  you  could  get  a 

breed  of  shorthorns 


10.  What  do  we  mean  by  dominant  and  recessive?  From  your  text  (pp.  400-01),  you 
learn  that  Mendel’s  experiment*  with  peas  came  out  like  this: 

pure  tall  + pure  tall  — > pure  tall 

pure  dwarf  + pure  dwarf  — > pure  dwarf 

pure  tall  + pure  dwarf  — > hybrid  tall 

A.  In  peas  which  is  dominant,  tall  or  dwarf?.  . •. 

B.  What  does  dominant  mean? 


C.  What  does  recessive  mean? 


D.  In  guinea  pigs  black  color  is  dominant,  and  white  color  is  recessive.  Complete  the  pic- 
tures to  show  what  color  trait  you  predict  in  the  following  matings: 


11.  New  forms.  (Optional)  A.  What  are  some  of  the  new  forms  of  plants  and  animals 
listed  in  the  United  States  Department  of  Agriculture  Yearbooks  for  1936,  1937,  and  1947. 

List  five  of  these  new  varieties  and  tell  how  they  differ  from  forms  that  existed  before. 

(1) 

(2) 

(3)  

(4)  

(5)  

B.  Below  is  a list  of  common  animals,  fruits,  and  vegetables.  Place  a check  in  front  of  those 
living  things  which  through  man’s  efforts  have  been  improved  for  his  use. 


mule  Leghorn  chickens  spinach  lettuce 

Guernsey  cows  Belgian  horses  blue  plums  apple 

Holstein  cows  turkeys  cherries  .....  bean 

Jersey  cows  Shropshire  sheep  kohlrabi 

Poland  China  hogs  sweet  corn  wheat 


♦Mendel’s  experiments  with  dominant  and  recessive  traits  were  landmarks  in  the  advance  of  sci- 
ence. Sometimes  one  man’s  discovery  (like  Mendel’s)  leads  to  a wealth  of  new  discoveries. 
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12.  What  are  some  of  man’s  acquired  and  inherited  traits?  Any  physical  or  mental  trait 
that  is  not  inherited  is  called  an  acquired  trait.  In  the  table  below  list  four  acquired  traits 
and  four  inherited  traits  of  man. 


Acquired  Traits 

Inherited  Traits 

Example:  sun  tan 

eye  color 

13.  How  is  hybrid  corn  useful?  A.  What  is  hybrid  corn? 


B.  In  what  way  is  it  of  value  to  farmers? 


14.  Are  traits  determined  by  genes  only?  A.  What  are  genes? 


B.  Give  an  example  that  shows  how  a certain  trait  might  not  develop  in  an  animal  (or  plant) 
even  though  it  has  genes  for  that  trait 


15.  Test  Yourself.  A.  In  your  own  words  explain  or  define  the  following  words  or 
phrases.  Check  your  definitions  with  your  text.  Use  the  index  and  the  glossary. 

(1)  pollen 

(2)  pistil  

(3)  stamen 

(4)  ovary 

(5)  fertilization 

(6)  cross-pollination 

(7)  embryo 

(8)  mutant 

(9)  acquired  trait 

(10)  hybrid  

(11)  gene  

(12)  chromosome 

(13)  dominant  trait 

(14)  ovule  

(15)  egg 
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B.  Farmer  A has  a 100-acre  farm.  Farmer  B has  a 200-acre  farm.  Both  are  dairy  farmers. 
How  can  Farmer  A produce  nearly  as  much  milk  as  Farmer  B?  Assume  that  Farmer  A can 
get  enough  food  and  water  for  his  dairy  animals. 


C.  Place  a T in  front  of  the  statements  that  are  true,  and  an  F in  front  of  the  statements 
that  are  false. 

(1)  Inbreeding  is  necessary  to  develop  a variety  from  a mutant  form. 

(2)  There  is  now  some  evidence  that  acquired  traits  can  be  passed  on  through 

heredity. 

(3)  Cutting  the  tail  off  a mouse  will  cause  its  offspring  to  be  without  tails. 

(4)  Ability  to  speak  a language  is  an  acquired  trait. 

(5)  A white  crow  is  an  example-  of  a mutant  or  sport. 

(6)  A mutant  trait  may  be  dominant. 

(7)  Traits  that  are  inherited  are  found  in  the  genes  (in  the  eggs  or  sperms  of  the 

parent), 

(8)  If  a red  variety  of  cattle  bred  with  a white  variety  produced  a mixed  red-and- 

white  color,  the  red  color  would  be  called  dominant, 

(9)  Genes  are  located  in  the  chromosomes  of  cells. 

(10)  Hens  hatched  from  eggs  of  a high-laying  variety  of  chicken  will  always  be 

good  layers, 

D.  In  each  of  the  lists  of  four  words  is  one  word  that  does  not  belong  in  the  same  class  with 
the  other  three  words.  Draw  a line  through  the  word  that  does  not  fit  with  the  other  three. 
Then  state  what  the  three  remaining  words  have  in  common. 

Example:  stamen  root-  pistil  petal qf  a flowerj 

(1)  stamen  pistil  ovary  ovule 


(2)  grafting  cutting  fertilization  runners, 


(3)  egg  ovary  ovule  sperm 


(4)  clover  blossom  corn  ear  apple  blossom  cherry  blossom 


(5)  stamen  pollen  grain  egg  nucleus  sperm  nucleus 


E.  In  a certain  family,  both  parents  are  blue-eyed.  All  four  of  the  children  have  the  same 
eye  color.  What  is  the  eye  color? Why? 
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21.  Wise  Use  of  Our  Inheritance 


1.  How  well  are  local  resources  used?  How  are  the  trees,  water,  soil,  wildlife,  fish,  and 
other  resources  used  in  your  community?  You  may  need  to  take  a field  trip,  or  consult  ex- 
perts to  help  you  make  your  observations.  Prepare  a list  of  resources  which  you  think  are 
being  used  wisely  and  well  in  your  community.  Prepare  another  list  of  resources  which  you 
think  are  being  used  unwisely  or  carelessly.  (As  you  finish  the  study  of  this  chapter  you  will 
be  asked  to  make  suggestions  on  improving  the  use  of  resources  in  your  second  list.) 

A.  Some  resources  being  used  wisely:  (1) 

(2) 

(3) (4) 

(5) 

B.  Some  resources  being  used  unwisely:  (1) 

(2) 

(3) (4) 

(5) 

2.  How  is  wild  game  controlled  and  preserved?  A.  Is  there  a bounty  offered  for  any 

animals  in  your  county? For  what  animals? 

What  is  the  purpose  of 

bounties? 


Do  you  think  it  is  always  a wise  policy  to  offer  bounties  for  the  animals  you  have  listed  above? 
Why? 


B.  Where  is  the  nearest  state  game  and  wildlife  preserve? 
How  is  this  preserve  supported  financially? 


What  are  the  values  of  such  a preserve? 


C.  Examine  both  a hunting  and  a fishing  license  for  your  state.  On  the  back  of  most  licenses 
are  the  dates  of  “seasons”  when  it  is  permissible  to  hunt  or  fish  each  kind  of  wildlife  on 
which  there  is  a restriction.  Copy  in  the  chart  the  “seasons”  of  four  kinds  of  birds  and  mam- 
mals, and  of  four  kinds  of  fish. 
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Animal 

Open  Season 

Bag  Limit 

Birds 

(1) 

(2) 

(3) 

(4) 

Mammals 

(1) 

(2) 

(3) 

(4) 

Fish 

(1) 

(2) 

(3) 

(4) 

3.  How  are  plants  and  animals  adapted?  A.  What  is  the  meaning  of  adaptation? 


B.  Describe  any  adaptation  that  five  different  plants  or  animals  have  made.  Try  to  select 
examples  of  plants  and  animals  in  your  community. 

(1) 


(2) 


(3) 


(4) 


(5) 


4.  Balance  in  nature,  A.  Why  is  it  important  to  keep  a certain  balance  between  plants, 
animals,  and  man? 
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B.  Give  an  example  of  the  way  man  has  upset  balance  in  nature.  Describe  it  in  some  detail. 


5.  How  do  insects  develop?  A.  What  are  the  four  stages  in  the  life  cycle  of  an  insect 


like  a beetle?  (1) (2) 

(3) (4).  . 


B.  Some  insects  like  the  grasshopper  have  only  three  distinct  stages  in  their  life  cycle. 
What  are  two  other  insects  of  this  type?  (1) 


(2) The  stages  of  the  cycle  of  such  insects  are 

the and 


C.  Why  is  it  sometimes  said  that  insects  are  man’s  chief  competitors? 


6.  How  is  the  method  of  killing  insects  related  to  the  kind  of  mouth  parts  they  have? 

In  the  chart  below  give  examples  of  two  insects  with  chewing  mouth  parts  and  two  with  suck- 
ing mouth  parts.  How  can  each  type  be  destroyed? 


Kind  of  Mouth  Part 

Insect 

How  to  Destroy 

chewing 

(1) 

(2) 

sucking 

(1) 

(2) 

7.  What  do  birds  eat?  Make  a list  of  the  birds  which  are  especially  good  insect  eaters, 
and  those  that  feed  mostly  on  seeds. 

A.  Insect  eaters: 


B.  Seed  eaters: 


8.  In  what  ways  may  the  Japanese  beetle  be  successfully  fought?  Name  five  things  that 
can  be  done.  (1) (2) 


(4) 


(5) 

9.  The  mosquito.  How  can  mosquitoes  be  destroyed? 
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10,  Loss  through  pests— molds,  A.  Take  three  slices  of  fresh  bread  and  expose  them 
to  the  air  of  your  classroom  or  the  hallway. 

(1)  Thoroughly  dry  one  slice  and  place  a third  of  it  in  a closed  container  kept  at  room  tem- 
perature. Petri  dishes  or  small  jars  (covered  with  wax  paper  fastened  by  rubber  bands)  are 
convenient  containers  for  this  experiment. 

(2)  Take  another  third  of  the  dried  piece  of  bread  and  place  it  at  a temperature  of  about  37° C. 

(3)  Place  a third  of  a piece  of  fresh  bread  in  a closed  container  and  keep  it  at  room  temper- 
ature— about  20° C. 

(4)  Place  another  third  of  a piece  of  fresh  bread  at  a temperature  of  about  37° C. 

(5)  Add  some  moisture  to  the  third  slice  of  bread  and  keep  a third  of  this  moistened  piece 
at  room  temperature. 

(6)  Put  another  third  of  the  moist  bread  in  a warm  place  — about  37° C. 

(7)  Place  the  remaining  thirds  of  the  dry  bread,  (8)  the  fresh  bread,  and  (9)  the  moist  bread 
in  a refrigerator. 

B.  Observe  each  piece  of  bread  over  a period  of  several  days.  On  which  piece  of  bread  does 

the  mold  grow  best? 

C.  What  conditions  help  the  growth  of  molds? 


D.  How  are  molds  destructive? 


11,  Loss  through  forest  fires,  A.  How  numerous  are  forest  fires  in  the  United  States 

each  year? 

B.  How  numerous  are  forest  fires  in  your  own  state  or  a neighboring  state? 

C.  What  are  two  com- 
mon causes  of  forest  fires?  (1) 

(2) D.  How  does  the  United  States 

Forest  Service  help  prevent  forest  fires? 


12,  Test  Yourself,  A.  Examine  your  answer  to  IB  in  which  you  listed  some  local  re- 
sources being  used  unwisely.  Give  your  idea  about  how  those  resources  could  be  used  more 
wisely  in  your  community. 


B.  Read  each  of  the  following  items  and  place  the  letter  of  the  best  answer  in  the  space 
preceding  the  item. 

(1)  Among  animals  perhaps  man’s  chief  competitors  are  the  (a)  fish  (b)  insects 

(c)  elephants  (d)  birds. 
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(2)  Potato  beetles  may  be  combated  best  by  using  (a)  soap  emulsion  (b)  kerosene 

emulsion  (c)  arsenate  of  lead. 

(3)  Salmon  are  known  to  spawn  (a)  in  the  ocean  (b)  at  the  mouths  of  rivers  open- 
ing into  the  ocean  (c)  in  salt-water  lakes  (d)  at  the  places  where  they  are 
hatched. 

(4)  In  wildlife  sanctuaries  it  is  illegal  for  (a)  hawks  (b)  snakes  (c)  deer 

(d)  man  to  kill  plants  or  animals. 

(5)  The  most  destructive  stage  of  the  cabbage  butterfly  is  the  (a)  egg  (b)  larva 

(c)  pupa  (d)  adult. 

(6)  Sucking  insects  are  destroyed  by  poisons  that  (a)  enter  their  stomachs  (b)  are 

sprayed  on  the  leaves  (c)  close  the  spiracles  (d)  evaporate  quickly. 

(7)  The  tiny  reproductive  cells  of  fungus  plants  are  called  (a)  seeds  (b)  anthers 

(c)  spores  (d)  spiracles. 

(8)  Fungus  plants  cannot  grow  in  canned  foods  because  they  cannot  get  (a)  sugar 

(b)  oxygen  (c)  food  (d)  light. 

(9)  An  animal  that  is  now  extinct  is  the  (a)  dinosaur  (b)  bison  (c)  Mediterranean 

fruit  fly  (d)  Myna  bird. 

(10)  In  the  United  States  there  are  on  the  average  about  how  many  forest  fires  a 

day?  (a)  5 (b)  50  (c)  500  (d)  182,500. 

C.  In  your  own  words  define  or  explain  the  following  key  words  or  phrases.  Check  your  defi- 
nitions with  your  text.  Use  the  index  and  the  glossary. 

(1)  larva 

(2)  pupa 

(3)  nymph 

(4)  conservation 

(5)  adaptation 

(6)  sanctuary 

(7)  balance  in  nature 

(8)  stomach  poison 

(9)  contact  poison 

(10)  spiracles 

(11)  spore 

(12)  rust 

(13)  smut 

(14)  mold 
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Unit  6 Review 

Part  One.  Review  all  the  questions  and  self-testing  activities  at  the  end  of  Chapters  18, 
19,  20,  and  21  in  your  text  and  in  your  workbook. 

Part  Two.  Below  are  forty-five  true  or  false  statements  based  on  material  in  Unit  6. 
Mark  the  true  statements  with  a T,  and  the  false  statements  with  an  F. 

A.  “Food  Factories  of  the  World” 

(1)  Green  plants  absorb  carbon  dioxide  only  in  the  light. 

(2)  In  sunlight  green  plants  give  off  oxygen. 

(3)  Green  plants  absorb  chlorophyll  through  their  roots. 

(4)  The  materials  needed  in  the  manufacture  of  glucose  in  a green  plant  are  oxygen 

and  nitrogen. 

(5)  Fungus  plants  cannot  manufacture  their  own  food. 

(6)  Oxygen  is  a waste  product  in  the  process  of  photosynthesis. 

(7)  Liquids  in  solution  are  absorbed  into  a plant  through  root  hairs. 

(8)  It  has  been  found  that  different  minerals  are  deposited  in  different  parts  of 

plants. 

(9)  The  chlorophyll  of  leaves  is  located  in  the  cells  on  their  lower  surface. 

(10)  Photosynthesis  takes  place  best  in  the  dark. 

B.  “Better  Food  From  Better  Soil” 

(11)  To  be  good,  soil  must  have  the  air  removed  from  it. 

(12)  Sandy  soil  holds  water  a long  time. 

(13)  Humus  contains  minerals  needed  for  growth. 

(14)  The  richest  soil  has  many  bacteria  in  it. 

(15)  Legumes  help  return  nitrogen  to  the  soil. 

(16)  Contour  plowing  keeps  water  from  flowing  directly  down  a slope. 

(17)  All  the  minerals  needed  by  plants  can  be  supplied  to  the  soil  by  legumes. 

(18)  The  TVA  has  built  many  dams  to  help  in  flood  control. 

(19)  Wind  is  a common  cause  of  soil  erosion. 

(20)  Earthworms  help  to  dig  up  the  soil  and  mix  air  into  it. 

C.  “Production  Through  Reproduction” 

(21)  Among  single-celled  animals  it  is  common  to  find  reproduction  in  which  there 

is  only  one  parent. 

(22)  In  asexual  reproduction  the  offspring  are  like  the  parent. 

(23)  Farmers  most  commonly  plant  the  seeds  of  white  potatoes  to  produce  new 

potatoes. 

(24)  Pollen  grains  are  produced  in  the  stamens  of  flowers. 

(25)  Fertilization  is  the  process  by  which  a bee  or  other  insect  deposits  pollen  on  a 

flower. 
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(26)  It  is  possible  for  corn  to  be  self-pollinated. 

(27)  In  sexual  reproduction  the  offspring  of  the  same  parents  may  differ  from  each 

other. 

(28)  In  order  for  an  egg  to  hatch  it  must  ordinarily  be  fertilized  with  a sperm  cell. 

(29)  Eye  color  in  human  beings  is  an  inherited  trait. 

(30)  Any  trait  which  is  acquired  through  learning  is  not  inherited. 

(31)  Prejudices  and  dislikes  are  inherited  by  children  from  their  parents. 

(32)  The  ability  to  speak  a particular  language  is  an  acquired  trait. 

(33)  Acquired  traits  cannot  be  passed  on  to  offspring  through  the  sperm  and  egg  cells. 

(34)  Sometimes  new  types  of  plant  or  animal  forms  occur  suddenly  in  nature. 

(35)  An  unfavorable  environment  often  limits  the  growth  of  plants  and  animals. 

D.  “Wise  Use  of  Our  Inheritance” 

(36)  Biting  insects  can  be  killed  by  applying  poison  spray  to  their  food. 

(37)  The  codling  moth  is  most  destructive  in  the  adult  stage. 

(38)  A common  control  for  the  gypsy  moth  is  banding  trees  on  which  they  feed. 

(39)  Sucking  insects  are  killed  by  use  of  contact  sprays. 

(40)  DDT  may  be  harmful  to  human  beings. 

(41)  Japanese  beetles  have  been  completely  wiped  out  in  the  United  States. 

(42)  Almost  all  birds  are  more  harm  than  they  are  good. 

(43)  Paying  cash  bounties  on  destructive  animals  has  proved  to  be  the  best  way  of 

controlling  them. 

(44)  Farmers  should  be  encouraged  to  shoot  all  kinds  of  hawks. 

(45)  Many  forest  fires  are  started  because  campers  and  tourists  are  careless  with 

fire. 

Part  Three.  Answer  the  following  questions  briefly  in  the  space  provided. 

(1)  Why  would  the  fruit  on  a tree  from  a grafted  Baldwin  apple  be  like  other  Baldwin  apples, 
and  yet  the  fruit  on  a tree  grown  from  the  seed  of  a Baldwin  apple  be  different? 
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(2)  What  are  some  things  that  prevent  a single  pair  of  flies  from  producing  the  maximum 
number  of  offspring  in  a single  season? 


(3)  How  was  the  Mediterranean  fruit  fly  in  Florida  destroyed?  List  the  steps  that  were  fol- 
lowed in  getting  rid  of  the  fly  which  invaded  Florida  in  the  spring  of  1929 


(4)  Write  a paragraph  in  which  you  describe  all  the  methods  which  can  be  used  effectively  in 
your  community  to  prevent  soil  erosion 


Part  Four.  Draw  a line  through  each  false  statement  below. 

(1)  A male  frog  and  a female  frog  can  produce  only  frogs. 

(2)  A female  pigeon  mated  to  a male  pigeon  can  produce  only  pigeons. 

(3)  A female  dog  mated  to  a male  dog  can  produce  cats. 

(4)  A female  fox  mated  to  a male  fox  can  produce  only  foxes. 

(5)  A female  rat  mated  to  a male  rat  can  produce  mice. 

What  biological  principle  do  the  remaining  statements  illustrate?  . . . 
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1.  How  can  a yardstick  be  used  as  a machine?  A.  Try  this  experiment,  using  a ruler  or  yard- 
stick, an  eraser,  and  a book.  Test  the  weight  of 
the  book  by  placing  your  finger  underneath  the 
edge  of  the  book  and  raising  it  slightly.  Now 
place  the  end  of  the  ruler  over  the  eraser  and 
underneath  the  edge  of  the  book.  With  your  finger 
press  down  on  the  other  end  of  the  ruler.  Can 
you  lift  the  book  more  easily  with  the  ruler  than 

with  your  finger  alone  ? 

Now  move  the  eraser  toward  the  middle  of  the 

ruler  and  press  down  on  the  ruler  again.  Can  you  raise  the  book  as  easily  as  before?  

B.  Why  is  the  ruler  or  yardstick  used  this  way  called  a machine?  


> 


2.  What  is  energy?  A.  Give  a definition  of  energy. 


B.  Give  two  examples  of  stored-up  (potential)  energy.  (1)  . . . . 

(2) 

C.  Give  two  examples  of  energy  of  motion  (kinetic  energy).  (1) 


(2) 

3.  How  does  energy  change?  Try  at  least  four  of  the  items  in  the  following  table  to  show  how 
one  form  of  energy  can  be  changed  into  other  forms.  Record  your  observations. 


Operation 

Evidence  of  Energy  Change 

Forms  of  Energy  Change 

Rub  hands  together  vigorously 

Heat  is  produced 

Mechanical  to  heat 

Turn  crank  of  a small  hand  magneto 

Use  a friction  lighter 

Operate  a model  steam  engine 

Heat  an  iron  nail  red-hot 

Turn  on  an  electric  light  bulb 

Observe  the  temperature  inside  a 
greenhouse  on  a sunny  day 

Light  a piece  of  wood 
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4.  Force,  A.  In  order  for  an  object  to  be  moved,  some  push  or  pull  is  necessary.  We 

call  this  push  or  pull  a B.  If  an  object  weighs  20  pounds,  how  much 

force  is  needed  to  lift  it? C.  If  an  object  weighs  100  pounds,  how 

much  force  is  needed  to  lift  it? D.  If  a boy  lifts  a suitcase  by  lifting 

straight  up  with  a force  of  30  pounds,  how  much  does  the  suitcase  weigh? 


5.  What  is  work?  Write  work  in  the  space  in  front  of  the  statements  that  describe  work 
being  done.* 

(a)  A boy  lifts  a rock  from  the 

ground. 


(b)  A boy  pulls  a sled  up  a hill. 

(c)  A man  holds  a door  closed 
against  the  wind. 

(d)  A prop  pushes  against  a build- 
ing and  keeps  it  from  falling. 

(e)  A girl  sweeps  with  a broom. 


(f)  A boy  exerts  all  the  force  he  can 
but  fails  to  lift  a 200-pound  weight. 

(g)  A man  holds  a suitcase  in  his 
hand. 

(h)  An  airplane  takes  off  from  a run- 
way. 

(i)  A girl  sharpens  a pencil  with  a 
pencil  sharpener. 

(j)  A girl  rides  a bicycle  up  a hill. 


How  can  the  energy  of  the  sun  be  used  to  do  work?  The 
radiant  energy  of  the  sun  can  be  made  to  heat  water  and 
cause  it  to  circulate.  To  demonstrate  this,  arrange  the 
apparatus  as  shown  in  the  drawing  at  the  left.  Two  glass 
chimneys  are  attached  by  two  bent  glass  tubes  placed  in 
large  two-hole  stoppers.  A solid  glass  rod  fitted  into 
the  lower  end  of  the  lower  chimney  is  placed  in  the  stem 
of  a large  glass  funnel.  The  inside  of  the  funnel  should 
be  silvered.  This  may  be  done  by  cementing  tin  foil 
(with  rubber  cement)  to  the  inside.  Fill  the  upper  chim- 
ney with  clear  water,  and  the  lower  one  with  dark-colored 
water.  Measure  the  temperature  of  the  water  in  the  up- 
per chimney  before  placing  the  apparatus  in  the  sun,  and 
then  at  intervals  after  placing  in  the  sun.  A.  What  hap- 
pens to  the  temperature  of  the  water? 


B.  Does  the  water  circulate? C.  How  do  you  know  from  this  that  the 

sun’s  energy  is  doing  work? . . . 


7.  How  is  work  measured?  As  you  know,  force  is  usually  measured  in  pounds.  When  a 
force  overcomes  a resistance  through  a distance,  work  is  done.  So  it  is  possible  to  measure 
the  amount  of  work  by  multiplying  force  times  distance.  For  example,  if  a boy  lifts  a 5- 
pound  weight  a distance  of  4 feet,  he  has  done  20  foot-pounds  of  work. 

A.  How  much  work  is  done  in  the  following  situations?  (1)  A delivery  boy  carries  a 20- 
pound  box  of  groceries  up  two  flights  of  stairs  to  a height  of  30  feet.  How  much  work  did  the 

boy  do  on  the  box?  Work  = 

* Here  is  a place  where  you  must  separate  fact  from  opinion.  Good  thinking  depends  on  recognition 
of  facts  and  opinions.  Here  you  need  to  decide  which  statements  meet  the  definition  of  work,  in  the 
scientific  sense. 
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^ (2)  It  requires  100  pounds  of  force  for  a man  to  push  a packing  box  along  a floor.  He  pushes  the 
box  15  feet.  Work  = 


(3)  How  could  the  resistance  have  been  reduced  ?» 


B.  Two  piano  movers  used  a 12-foot  ramp  to  load  a 300-pound  piano  into  their  truck.  The  truck 
platform  was  4 feet  above  the  street  level.  They  had  to  push  with  a 125-pound  force  to  move  the 
piano  up  the  ramp. 

) (1)  How  much  was  the  work  put  in? 


(2)  How  much  was  the  work  got  out  ? 

(3)  How  can  you  explain  the  difference  in  the  amount  of  work  put  in  and  the  work  got  out?, 


8.  How  are  levers  used?  (Optional)  A.  In  some  levers  the  fulcrum  (the  point  at  which  the 
lever  is  supported)  is  between  the  resistance  and  the  force.  What  is  the  value  of  this  type  of 
lever  ? (1)  Arrange  a meter  stick  by  tying  it  securely  in  the  middle  as  shown  in  the  accompany- 
ing picture.  Hang  a 500-gram  weight  i 


about  5 centimeters  from  one  end  of 
the  stick  and  then,  using  a spring 
balance  (or  another  weight)  at  the 
same  distance  from  the  other  end, 
see  how  much  force  is  needed  to 
balance  the  stick.  Try  several  differ- 
ent weights.  Record  the  force  needed 
to  balance  the  different  weights. 


q 


R = 

resistance 


F = force ' 


Resistance  (R) 

Force  (F) 

(2)  How  far  up  does  the  R end  go  when  the  F end  goes  down  ? (You  will  need  to  work  with  a class- 
mate on  this  experiment.)  With  the 
string  still  in  the  middle  of  the  meter  p 
stick,  stand  another  stick  on  end  near 
each  end  of  the  hanging  meter  stick. 

Push  end  F of  the  suspended  stick 
down  2,  4,  6,  and  8 centimeters. 

Record  how  far  up  the  R end  goes 
each  time.  What  does  your  experi- 
ment show? 


F goes  down 

R goes  up 

What  do  you  conclude  is  the  chief  use  of  the  lever  as  you  have  used  it  ? 


I 


B.  Repeat  experiments  1 and  2,  first  with  the  fulcrum  75  centimeters  from  the  force,  and  next 
with  the  fulcrum  25  centimeters  from  the  force.  Record  your  observations  and  conclusions  in 
your  notebook. 

9.  How  is  the  inclined  plane  useful?  A.  Find  out  how  the  force  needed  to  pull  an  object 
along  an  inclined  plane  varies  with  the  height  of  the  incline.  To  do  this,  obtain  a smooth  rectan- 
gular wooden  block  weighing  several  pounds. 
Place  a screw- eye  in  one  end  of  it.  With  a 3 to  4 
foot  board,  arrange  an  inclined  plane  as  sug- 
gested in  the  drawing  so  that  it  can  be  tilted  at 
different  angles.  Carefully  weigh  the  block  and 
record  its  weight  in  the  table  on  the  next  page. 
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Support  the  board  so  the  upper  end  is  exactly  foot  above  the  working  surface.  Using  a spring 
balance,  measure  the  force  needed  to  pull  the  block  upward  along  this  incline.  The  length  of  the 
inclined  plane  is  measured  from  the  point  it  touches  the  table  to  the  point  it  touches  the  support 
Record  the  measurements  in  the  table  below.  This  is  Trial  No.  1.  Make  two  other  trials  using 
different  heights  of  incline,  for  example,  foot  and  1 foot.  Complete  the  table,  figuring  out  the 
work  got  out  and  the  work  put  in  for  each  trial. 


Weight  of  block 

Part  A 

PartB 

Trial  No.  1 

Trial  No.  2 

Trial  No.  3 

Trial  No.  1 

Trial  No.  2 

Trial  No.  3 

Height  lifted 

V2  ft. 

% ft. 

Length  of  inclined  plane 

Force  used 

Work  got  out 

Work  put  in 

B.  Do  rollers  reduce  the  friction?  Repeat  the  experiment  as  outlined  in  A.  But  this  time  place 
several  rollers  under  the  block.  (You  may  try  different  kinds  of  rollers— perfectly  round  pencils, 
marbles  of  equal  size,  steel  ball  bearings,  or  steel  roller  bearings.)  Enter  your  results  in 
Part  B of  the  table.  Again  figure  out  the  work  got  out  and  the  work  put  in  for  each  trial. 


C.  Analyzing  your  results:  (1)  In  any  trial  is  the  work  got  out  more  than  the  work  put  in  ? 


How  do  you  explain  this  ? 

(2)  Does  the  force  needed  to  pull  the  block  up  the  incline  increase  as  the  height  of  the  incline  in- 
creases in  Part  A? 

In  Part  B ? 

(3)  Do  rollers  reduce  the  friction  ? What  is  your  evidence  ? 


10.  Finding  the  efficiency  and  the  mechanical  advantage  of  pulleys.  Before  doing  this  activity 
review  the  meanings  of  efficiency  and  mechanical  advantage  in  your  textbook.  Then  proceed  as 
follows.  A.  Work  with  a classmate  and  arrange  a movable  pulley  as  shown.  Attach  the  pulley  to  a 
weight  (at  least  200  grams)  and  tie  the  cord  to  a spring  balance. 

Lift  the  weight  until  the  cord  is  taut  and  the  weight  is  just  ready 
to  leave  the  table  top.  Place  a meter  stick  beside  the  pulley 
system.  Record  the  height  of  the  point  of  attachment  of  the  cord 
on  the  spring  balance.  Lift  the  weight  exactly  20  cm.  How  high 


did  the  pulley  cord  rise  ? 

What  is  the  reading  on  the  spring  balance  as  the  weight  is  being 

lifted  ? Record  these  readings  in 

the  chart.  Trial  1.  Repeat,  lifting  the  weight  a greater  distance. 
Record  your  readings  in  the  chart.  Trial  2. 
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B.  Repeat  the  experiment,  as  described  in  A,  using  the  same 
weight  but  a simple  block- and -tackle  type  of  pulley,  as  shown 
to  the  right.  The  force  distance  can  be  measured  by  noting  how 
far  any  marked  point  in  the  cord  moves  downward. 


Movable  Pulley 

Simple  Block  and  Tackle 

Weight 

Trial  1 

Trial  2 

Trial  1 

Trial  2 

Force  used  (spring 

balance  reading) 

Distance  weight 
rises 

Distance  force 

moves 

Work  put  in 

Work  got  out 

C. 


What  is  the  efficiency  of  the  pulleys  in  each  trial  ? (Efficiency  = 


Work  got  out  > 
Work  put  in  ^ 


Movable  Pulley:  Trial  1 


Trial  2 


Block  and  Tackle:  Trial  1 


Trial  2 


D.  What  is  the  mechanical  advantage  of  the  pulleys  in  each  trial  (neglecting  friction)  ? 


. Movable  Pulley:  Trial  1 Trial  2 

I 

' Block  and  Tackle:  Trial  1 Trial  2 


E.  Which  type  of  pulley  seems  more  efficient? 

How  do  you  account  for  this  ? 

F.  Which  type  of  pulley  has  a greater  mechanical  advantage  ? 


11.  Resistance  duo  to  gravity  and  to  friction.  A.  Give  four  examples  in  which  gravity  is  the 
chief  resistance  overcome  in  doing  work. 

(1) (2) 

(3) (4) 

B.  Give  four  examples  in  which  friction  is  the  chief  resistance. 

(1) (2) 

(3) (4) 


12.  Wheels  and  axles.  A.  List  five  examples  of  machines  that  make  use  of  the  wheel  and 

axle:  (1) (2) (3) 

(4) (5) 

B.  Think  of  two  different  types  of  advantages  a wheel -and-axle  arrangement  may  have.  (1) . . . 

(2) 
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13.  Test  Yourself.  A.  Explain  or  define  the  following  words  or  phrases.  Check  your  defini- 
tions with  your  text.  Use  the  index  and  the  glossary. 

(1)  work 

(2)  energy 

(3)  fulcrum 

(4)  wedge . . . . 

(5)  force 

(6)  lever 

(7)  friction 

(8)  efficiency .........  

(9)  mechanical  advantage 

(10)  mechanical  energy 


B.  How  do  machines  apply  force  ? If  you  examine  a number  of  machines,  you  will  find  that  they 
help  us  apply  force  in  different  ways.  They  may  increase  the  force,  increase  the  speed  of  the 
force,  increase  the  distance  the  force  acts,  change  the  direction  of  the  force,  or  do  two  or  more 
of  these  at  the  same  time.  Study  the  pictures  of  the  machines  shown  here.  In  the  space  provided 
state  in  which  of  these  ways  each  machine  applies  force. 
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Co  Place  a T before  the  statements  that  are  true  and  an  F before  the  statements  that  are  false. 


(1)  Food  has  energy  stored  in  it. 

(2)  Pushing  against  a heavy  car  without  moving  it  is  work  in  the  scientific  sense. 

(3)  Moving  a heavy  car  by  pushing  on  it  is  work. 

(4)  If  a boy  lifts  his  110  pounds  of  weight  20  feet  on  a rope,  he  does  2,200  foot-pounds  of 
work. 

(5)  Mechanical  energy  can  be  changed  into  heat  energy. 

(6)  When  an  electric  motor  is  running,  it  is  changing  mechanical  energy  into  electrical 
energy. 

(7)  Energy  is  always  needed  to  do  work. 

(8)  A pulley  with  five  ropes  supporting  the  weight  has  a mechanical  advantage  greater 
than  with  three  ropes  supporting  the  weight. 

(9)  The  work  put  in  a machine  is  always  more  than  the  work  got  out. 


(10)  An  easy  way  to  find  the  mechanical  advantage  of  an  inclined  plane  is  to  divide  the 
length  of  the  plane  by  its  height. 
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23.  Getting  Energy  from  Fuels 

1.  How  do  fuels  burn?  A.  Place  a candle  on  a small  piece  of  cardboard  and  arrange  three 
small  wooden  blocks  at  the  base  of  the  candle  to  support  a lamp  chimney  about  % 
inch  above  the  cardboard.  Get  two  white  evaporating  dishes  or  pieces  of  glass. 
Light  the  candle  and  place  the  chimney  on  the  blocks.  When  the  candle  is  burning 
steadily,  hold  one  of  the  evaporating  dishes  above  the  chimney  while  you  count  to 

ten.  Examine  the  evaporating  dish.  What  appears  on  the  dish? 

B.  Next,  place  one  hand  gently  around  the  bottom  of  the  chimney  to  shut  off  part  of 
the  air,  and  hold  the  other  evaporating  dish  over  the  chimney  while  you  count  to 

ten.  What  do  you  see  on  the  dish  ? 

Why  ? 


C.  Repeat  the  above  experiment,  but,  instead  of  using  a candle  and  a chimney,  use  a Bunsen 
burner.  First  have  the  air  vent  open.  Then  have  it  nearly  closed,  and  compare  the  amounts  of 

material  collected  on  the  dishes  in  A,  B,  and  C.  What  are  the  results  ? 


D.  Explain, 


2.  Incomplete  burning.  When  gasoline  and  fuel  gas  are  burned  without  sufficient  oxygen, 
carbon  monoxide  gas  may  be  formed.  Explain  how  this  gas  is  harmful  to  people 


3.  How  does  steam  do  work?  Fill  a test  tube  one  quarter  full  of  water.  Cover  the  outside  of 
a cork  stopper  with  Vaseline  and  put  it  into  the  mouth  of  the  test  tube.  Hold  the  test  tube  with  a 
test  tube  holder,  with  the  stoppered  end  pointed  away  from  you.  Bring  the  bottom  of  the  tube 
into  the  flame  of  the  Bunsen  burner.  When  the  water  starts  to  boil,  what  happens  ? 

What  causes  this  ?* 


4.  Savery’s  steam  engine.  A.  How  did  Savery’s  engine  produce  a vacuum  into  which  air 
pressure  forced  water  from  a mine  ? 

B.  After  the  tank  was  filled  with  mine  water,  how  was  it  forced  out  of  the  mine  by  Savery’s 
engine  ? 


♦Sometimes  all  causes  for  an  effect  are  not  easily  found.  In  scientific  explanations  it  is  important  to 
look  for  all  possible  causes. 
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5.  How  were  Newcomen’s  and  Watt’s  steam  engines  different? 
early  steam  engines  were  different  from  each  other. 


List  three  ways  that  these  two 


(1) 

(2) 

(3) 


6.  How  does  a gasoline  engine  work?  A.  The  picture  shows  most  of  the  important  parts  of  a 
one-cylinder  engine.  What  happens  on  each  stroke  ? 


(1)  Intake  stroke: 

(2)  Compression  stroke: 

(3)  Power  stroke: 

(4)  Exhaust  stroke: 

B.  How  is  the  power  transferred  from  the  engine  to  the  wheels  of  an  automobile  ? 


} 


7.  How  does  a Diesel  engine  work?  A.  Tell  briefly  what  happens  on  each  of  the  four  strokes 
in  a Diesel  engine. 

(1)  Intake  stroke:  

(2)  Compression  stroke: 

(3)  Power  stroke: 

(4)  Exhaust  stroke: 

B.  There  are  three  distinct  differences  between  gasoline  engines  and  Diesel  engines.  What  are 
two  of  these  differences?  (1) 


(2) 


8.  Gas  turbines.  What  are  some  advantages  of  gas  turbines  over  conventional  gasoline  en- 


gines? List  three.  (1) 


> 


(2) 

(3) 


9.  What  is  power? 


A.  If  two  100-pound  boys  each  carry  a 30-pound  basket  of  food  up  a 


stairway  to  a height  of  20  feet,  how  many  foot-pounds  of  work  does  each  boy  do  ? 

If  one  of  the  boys  can  carry  it  up  the  stairs  twice  as  fast  as  the  other  boy,  we  say  he  is  more 
powerful.  Power  tells  how  fast  work  is  done;  it  is  the  rate  of  doing  work.  To  determine  power 


(that  is,  foot-pounds  per  second),  use  this  formula: 

) 


Power  = 


Work 

Time  in  Seconds 
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B.  If  the  first  boy  carried  the  basket  up  the  stairs  in  40  seconds,  what  would  his  power  be  ? 

Power  = — = = foot-pounds  per  second 

Time  in  Seconds  ^ ^ 

C.  What  would  be  the  power  of  the  second  boy,  who  carried  the  basket  up  the  stairs  in  20 
seconds  ? 

Power  = = foot-pounds  per  second 

D.  When  James  Watt  made  his  steam  engine,  he  measured  in  horsepower  the  amount  of  work 
it  could  do.  He  determined  that  1 horsepower  equals  550  foot-pounds  of  work  per  second. 
Therefore: 

„ Work  ^ 

Horsepower  -550  x Time  ( 

What  would  be  the  horsepower  of  the  boy  in  B above  ? 

What  would  be  the  horsepower  of  the  boy  in  C above? 


E.  Get  your  teacher’s  permission  to  do  this  experiment.  Measure  the  vertical  height  of  a flight 
of  stairs  in  your  school  building.  Using  a stop  watch,  find  the  time  it  takes  three  different  class- 
mates to  run  up  the  stairs.  Then  figure  the  horsepower  of  each  person. 


Person 

Weight 

(W) 

Vertical 
Distance  (D) 

Work 

(WxD) 

Time  in  Seconds 
(T) 

w 

Horsepower 

10.  Test  Yourself.  A.  Explain  or  define  the  following  words  or  phrases.  Check  your  defini- 
tions with  your  text.  Use  the  index  and  the  glossary. 

(1)  kindling  temperature 

(2)  explosion 

(3)  piston 

(4)  internal-combustion  engine 


(5)  external-combustion  engine 


(6)  turbine 

(7)  carbon  monoxide 

(8)  work 

(9)  power 

(10)  horsepower  

B.  Place  a T before  the  statements  that  are  true  and  an  F before  the  statements  that  are  false. 

(1)  All  fuels  have  the  same  kindling  temperature.  ^ 

(2)  Carbon  is  found  in  most  of  the  common  fuels. 

(3)  Gasoline  must  become  a gas  before  it  will  burn. 

(4)  Water  expands  many  times  its  original  volume  when  it  changes  to  steam. 

(5)  An  average  ninth-grader  can  produce  about  two  horsepower. 

(6)  In  an  internal- combustion  engine  the  spark  occurs  on  the  intake  stroke.  ^ 
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(7)  James  Watt  made  several  improvements  on  the  steam  engine. 

(8)  A machine  has  greater  power  when  it  does  the  same  amount  of  work  in  a shorter 

timeo 

(9)  Diesel  engines  work  successfully  without  spark  plugs. 

(10)  Gas  turbines  can  give  more  power  than  any  cylinder  engine  of  equal  weight. 

C.  Correctly  complete  the  statements  by  filling  in  the  blanks. 

If  a burning  candle  is  held  under  an  evaporating  dish,  (1) will 

collect  on  the  dish.  The  steam  engine  depends  on  the  fact  that  water  (2) 

when  it  changes  into  steam.  Diesel  engines  usually  burn  fuel  oils  which  are  ignited  by  (3) 

in  the  cylinders.  The  fuels  of  gasoline  engines  are  ignited  by  (4)  . . . . 

One  horsepower  is  the  measure  of  ability  to  do  (5) 

foot-pounds  of  work  each  second. 

D.  What  are  the  advantages  and  disadvantages  of  Diesel  engines  compared  to  gasoline  engines? 

Advantages:  


Disadvantages: 


> 

> 
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24*  Harnessing  the  Electron 


1.  How  is  static  electricity  produced?  A.  Rub  a hard  rubber  rod  with  fur,  then  hang  it  in 
a stirrup  on  a thread  as  shown.  Now  rub  another  rubber  rod  with  fur  and  hold  the  rod  close 

to  the  hanging  rod,  but  do  not  touch  it.  What  happens? 


Is  the  charge  on  each  rod  negative  or  positive? 


B.  Repeat  the  experiment.  However,  this  time  hold  a 
glass  rod  rubbed  with  silk  near  the  rubber  rod  (which 
has  been  rubbed  with  fur).  What  happens? 


C.  Rub  a glass  rod  with  silk.  Place  it  quickly  in  the  stirrup.  Rub  another  glass  rod  with  silk 

and  hold  it  near  the  point  of  the  hanging  glass  rod.  (1)  What  happens? 

(2)  What  kind  of  charge  does  each  rod  have? 

D.  From  your  observations,  what  is  the  reaction  between  objects  with  unlike  charges? 

What  is  the  reaction  between  objects  with  like  charges? 

E.  Place  a piece  of  glass  over  two  thin  books  as 


shown.  Place  tiny  bits  of  thin  paper  on  the  desk 
under  the  glass  and  rub  the  glass  with  a piece  of  silk 
cloth.  What  happens  to  the  bits  of  paper? 


F.  Explain  this  in  terms  of  what  is  known  about 
electrons 


silk  cloth 

glass 


^ bits  of  paper 


2.  Magnets. 


A.  Make  a cradle  by  bending  a paper  clip.  Hang  this  cradle  from  a sup- 
port and  place  a bar  magnet  in  it.  Let  the  magnet 
come  to  rest.  (1)  In  what  direction  does  it  point? 


(2)  Why  does  it  point  in  this  direction?, 
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B.  Bring  one  end  of  another  bar  magnet  near  (but  not  touching)  the  end  of  the  hanging  mag- 
net that  points  north.  (1)  What  happens? 

(2)  Bring  the  same  end  near  to  the  south-pointing  end  of  the  hanging  magnet.  What  happens? 


(3)  What  happens  when  like  poles  of  magnets  are  brought  near  each  other? 


(4)  What  happens  when  unlike  poles  of  magnets  are  brought  near  each  other? 


(5)  State  the  law  of  magnets.* 


3.  Can  magnets  be  made  by  electricity?  A.  Making  an  electromagnet.  (1)  Wrap  a long 

piece  of  insulated  wire  around  a pencil  to  make  a 
coil.  Remove  the  pencil.  Attach  the  ends  of  the  wire 
to  a battery.  Hold  one  end  of  the  coil  near  the  north 


end  of  a compass  needle.  What  happens? 


(2)  Hold  the  other  end  of  the  coil  near  the  needle. 
What  happens? 


(3)  Next  place  a large  nail  or  other  piece  of  soft  iron 
in  the  coil.  Hold  the  point  of  the  nail  near  the  com- 
pass. Is  the  electromagnet  stronger  than  before? 


B.  What  changes  the  strength  of  an  electromagnet?  You  have  just  seen  what  an  iron  core  in 
the  coil  of  an  electromagnet  does.  Plan  an  experiment  to  find  out  the  effect  of  (1)  different 
amounts  of  current,  and  (2)  a different  number  of  turns  of  wire.  Write  your  plan,  your  ob- 
servations, and  your  conclusions  below. 

(1)  What  different  amounts  of  current  do  to  the  strength  of  an  electromagnet: 

My  plan: 

My  observations: 

My  conclusion: 

(2)  What  a different  number  of  turns  of  wire  does  to  the  strength  of  an  electromagnet: 

My  plan: 

My  observations: 

My  conclusion: 


* Scientific  principles  or  laws  are  made  as  a result  of  careful  experimenting  and  observing.  Here 
you  have  a chance  to  state  a law  on  the  basis  of  your  observations,  just  as  scientists  do. 
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4.  How  does  a generator  work?  A 


magneto,  the  type  of  generator  shown  here,  makes 
alternating  current.  Do  you  have  a magneto  in  your 

classroom? 

A.  Why  is  this  kind  of  generator  called  a magneto? 


B.  Of  what  is  the  armature  made? 


C.  What  energy  changes  take  place  when  the  lamp 
is  lighted  by  turning  the  crank? 


D.  Some  generators  have  an  electromagnetic  field.  Such  generators  are  called  dynamos. 
What  is  the  purpose  of  each  of  the  following  parts  of  a dynamo?  (1)  armature: 


(2)  electromagnet: 


(3)  brushes: 


5.  What  is  the  difference  between  DC  and  AC  ? 


6.  Transformers.  A.  How  are  transformers  made?  Examine  a doorbell  or  toy  train 
transformer.  Not  all  the  parts  of  the  transformer  are  easily  seen,  but  a diagram  would  look 
like  the  drawing  below.  B.  What  is  the  purpose  of  a transformer? 


AC  source 

primary 

X 

JJ 

& 

1 

o 

secondary 


C.  In  a step-down  transformer 
how  do  the  number  of  turns  of 
wire  compare  in  the  primary 
and  secondary  coils? 
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7.  How  do  you  read  a kilowatt-hour  meter?  A.  The  meter  below  shows  last  month’s 
reading  (Fig.  A)  and  this  month’s  reading  (Fig.  B).  Read  the  meter  for  each  month.  Then 
figure  how  much  electric  power  was  used. 

Fig.  A reading: Fig.  B reading: 

Amount  used: 


B.  What  is  the  present  cost  of  power  per  kilowatt-hour  in  your  community? 


C.  What  would  the  electric  bill  be  for  the  month  if  the  reading  above  was  on  your  meter?  (Be 
sure  to  check  rates  to  see  if  the  cost  of  the  first  100  kilowatt-hours  is  different  from  the  cost 

for  the  second  and  third  100  kilowatt-hours.) 

8.  Series  and  parallel  circuits.  A.  Wire  several  small  light  sockets  in  series  as  shown. 

Put  a switch  and  some  dry  cells  on  the  circuit  and  place  bulbs  in 

the  sockets.  Close  the  switch.  (1)  Do  all  the  bulbs  glow? 

(2)  Now  unscrew  one  of  the  bulbs.  What  happens  to  the  others? 


(3)  Why? 


(4)  What  disadvantage  does  this  kind  of  circuit  have? 


(5)  What  advantages? 

B.  Wire  several  small  light  sockets  in  parallel  as  shown.  Put  a switch  and  batteries  in  the 

circuit  and  bulbs  in  the  sockets.  Close  the  switch. 

(1)  Do  all  the  bulbs  glow? 

(2)  Now  unscrew  one  of  the  bulbs.  What  happens  to 

the  others? 

(3)  Why? 


(4)  What  advantages  and  disadvantages  does  a parallel  circuit  have  over  a series  circuit? 
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9.  What  is  the  purpose  of  a fuse  in  an  electric  circuit?  A.  Stick  the  bare  ends  of  two 

pieces  of  bell  wire  through  a cork  as  shown  in  the 
picture.  Connect  the  two  wires  with  a very  nar- 
row strip  of  lead  or  tin  foil.  Arrange  three  dry 
cells,  a switch,  and  a light  bulb  in  series.  Scrape 
the  insulation  away  from  a portion  of  each  of  the 
wires  connected  to  the  bulb.  (1)  Close  the  switch. 

What  happens? 

(2)  Place  a screw  driver  on  the  bare  wires.  What 


happens?. 


Why  did  this  happen?. 


B.  Examine  a normal  and  a burned-out  fuse.  What  is  the  purpose  of  a fuse  in  an  electric 
circuit? 


10.  Test  Yourself,  A.  In  your  own  words  explain  or  define  the  following  words  and 
phrases.  Check  your  definitions  with  your  text.  Use  the  index  and  the  glossary. 

(1)  static  electricity 

(2)  lines  of  force 

(3)  current  electricity 

(4)  generator 

(5)  conductor 

(6)  volt 

(7)  series  connection 

(8)  parallel  connection 

(9)  kilowatt-hour. 

(10)  short  circuit 

B.  Complete  the  following  sentences  by  filling  in  the  blanks. 

Electricity  produced  by  friction  is  called  (1) electricity.  Like 

charges  of  electricity  (2) , while  unlike  charges  (3) 

one  another.  When  an  electric  current  flows  without  interruption  from  its  source  back 

again  to  its  source,  there  is  said  to  be  a (4) electric  circuit.  Like 

magnetic  poles  (5) each  other;  unlike  poles  (6) 

each  other.  The  lines  of  force  surrounding  a magnet  are  called  its  magnetic  (7) . 

Electric  current  is  produced  when  (8) are  cut  by  coils 

of  wire.  AC  from  a generator  can  be  changed  into  DC  by  means  of  (9) 

When  a fuse  blows  out  in  your  home,  it  means  that  a (10) 

has  occurred. 
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25m  Modern  Pack  Horses 

1.  How  do  gears  work?  A.  Cut  out  three  round  pieces  of  heavy  cardboard  8,  8,  and  4 
inches  in  diameter.  Cut  equal-sized  notches  around  the  outside  of  each  wheel  so  that  the 
notches  of  each  will  fit  into  those  of  the  others.  Securely  fasten  the  two  8-inch  gears  to  a 

board  by  tacks  through  their  centers.  Be  sure 
that  the  teeth  of  one  gear  fit  into  the  open 
spaces  between  the  teeth  of  the  other.  Make  a 
pencil  mark  on  each  gear  where  the  teeth  touch. 
(1)  Turn  one  of  the  gears  around  once.  How 
many  times  around  does  the  other  turn? 

(2)  Place  the  4-inch  gear  next 

to  one  of  the  8- inch  gears.  Mark  both  with  a 
pencil,  as  before.  Turn  the  8-inch  gear  around 
once.  How  many  times  around  does  the  4-inch 

gear  turn? Place  the  marks  opposite  each  other  again.  Now  turn  the  4-inch 

gear  around  once.  How  far  does  the  8-inch  gear  turn? 

B.  How  are  gears  used  in  the  transmissions  of  a car  to  enable  the  car  to  go  at  different 

speeds?  


2.  What  are  the  requirements  for  getting  a driver^ s permit  in  your  state? 


3.  Do  you  know  the  driving  rules?  In  the  space  provided  write  five  regulations  or  pre- 
cautions that  every  driver  should  follow. 

(1) 

(2) 

(3)  

(4)  

(5)  


4.  Do  you  know  the  common  road  signs?  In  the  space  provided  here  and  on  the  next 
page,  draw  pictures  of  six  different  kinds  of  road  signs  which  are  used  on  the  highways  of 
your  state.  Tell  what  each  means. 
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5.  How  do  travel  costs  compare?  Com^a.re  the  costs  of  automobile,  bus,  train,  and  airplane 
transportation  between  your  home  and  a place  you  would  like  to  visit. 

From 


To 


Approximate  Cost 

Reasons  for  Difference  in  Costs 

One  Way 

Round  Trip 

Automobile 

Bus 

Train 

Airplane 

6.  Why  do  ships  float?  A.  Tie  a piece  of  string 
around  a stone  or  small  piece  of  iron.  Weigh  the  ob- 
ject with  a spring  balance.  Record  in  (1)  below.  Fill 
a beaker  to  the  brim.  Next  weigh  on  the  balance  a 
small  pail  into  which  the  bottom  of  the  beaker  will 
fit.  Record  the  answer  in  (4)  below.  Place  the  beaker 
of  water  in  the  pail.  Now  (with  the  stone  attached  by 
a string  to  the  balance)  slowly  lower  the  stone.  What 
is  its  weight  in  water?  Record  in  (2). 

(1)  The  weight  of  stone  in  air  is 


(2)  The  weight  of  stone  in  water  is 


(3)  The  loss  of  weight  of  stone  in  water  is 


Now  remove  the  beaker  from  the  pail.  Weigh  the  pail  (containing  the  overflowed  water) 
again.  Record  in  (5)  below. 

(4)  Weight  of  empty  pail 


(5)  Weight  of  pail  with  overflowed  water, 


(6)  Weight  of  overflowed  water 


How  does  the  weight  of  the  overflowed  water  (6)  compare  with  the  loss  of  weight  of  the  stone 


in  water  (3)? 


Repeat  your  experiment  to  check  your  results.*  What  conclusion  can  you  draw  from  your 
observations? 


* This  experiment  helps  you  get  the  same  kind  of  facts  which  led  Archimedes  to  state  a conclusion 
called  Archimedes’  principle.  Read  about  Archimedes  to  see  how  he  formulated  his  principle. 
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B.  Fill  a pail  with  water.  Place  an  empty  tin  can  on  the  surface  of  the  water  in  the  pail. 

Does  it  sink? Now  add  weight  to  the  tin  can  by  dropping  pebbles  into  it.  Just 

before  the  can  sinks  remove  it  from  the  pail.  Weigh  the  can  and  its  contents.  Total  weight: 

Remove  the  pebbles  from  the  can  and  smash  it  flat  with  a hampier,  bending  it  over  and 

over  again.  Weigh  the  battered  can.  How  much  does  it  weigh? Place  the  can 

in  the  water.  Does  it  sink? Does  it  displace  as  much  water  as  before? 

Why  is  it  that  the  can  sinks  when  it  is  smashed  but  does  not  sink  with  a few 

pebbles  in  it? 


C.  Why  can  steel  ships  filled  with  heavy  cargo  float  successfully? 


7.  How  does  water  pressure  compare  at  different  depths?  This  experiment  will  help  you 
answer  the  question.  Pour  about  two  quarts  of  water  in  a heavy  paper  bag.  Lift  the  bag 
carefully  and  with  a needle  punch  four  holes  in  it  about  one  inch  from  the  bottom.  Punch 
three  more  rows  of  holes  around  the  bag,  each  row  about  one  inch  above  the  other.  In  the 
drawing,  show  by  dotted  lines  the  force  of  water  coming  from  each  hole.  From  which  holes 


does  the  water  spurt  fastest? 


Conclusion: 


8.  What  are  some  of  the  effects  of  water  pressure?  A.  Why  is  it  necessary  for  a dam  to 
be  thicker  at  the  base  than  at  the  top? 


B.  List  four  other  examples  which  show  that  water  exerts  pressure.  (1) 

(2) (3) 

(4) 


9.  How  do  submarines  operate?  A.  How  do  submarines  dive  (sink)  quickly? 
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B.  How  do  they  rise  to  the  surface? 


C.  Why  have  submarines  in  the  past  used  storage  batteries  as  a source  of  power? 


D.  What  are  two  advantages  seen  in  the  use  of  atomic  energy  for  submarines? 


10.  What  is  the  chief  purpose  of  each  of  these  parts  of  an  airplane? 

aileron 

fuselage 

rudder  

stabilizer 

propeller 

wing 


1 1 . What  makes  an  airplane  rise?  To  answer  this  question  try 
these  activities.  A.  Place  a piece  of  notebook  paper  in  a book  as 
shown.  Then  blow  over  the  edge  of  the  book  and  the  paper.  What 


happens?. 


B.  Attach  a rubber  hose  to  a glass  funnel  as  shown.  Place  a Ping- 
pong  ball  in  the  funnel.  See  if  anyone  in  your  class  by  blowing 
evenly  and  steadily  can  blow  the  ball  out  of  the  funnel.  Why  does 

the  ball  remain  in  the  funnel? 


C.  Study  the  cross  section  of  the  wing  shown  here.  Notice  that  the 
top  of  the  wing  is  curved.  (1)  What  happens  to  the  air  as  it  strikes 

the  wing  at  A? 


(2)  Which  part  of  the  air  travels  farther  in  arriving  at  B? 

(3)  Which  travels  faster? (4)  Why  is  there  a lower  air  pres- 
sure above  the  wing? 
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^ (5)  How  does  this  help  the  airplane  to  rise? 


12,  How  does  the  pilot  guide  his  plane?  You  are  the  pilot  of  an  airplane.  What  happens 
if:  A.  You  pull  back  on  the  “stick”? 

) 

B.  You  move  the  stick  to  the  left  and  raise  the  left  aileron  and  lower  the  right? 


13.  What  is  the  principle  of  jet  propulsion?  A,  Blow  up  a rubber  balloon.  Without  tying 
the  tube,  hold  the  balloon  above  your  head  and  let  go  of  it.  Explain  what  happens 


B.  The  accompanying  pictures  show  the  principle  that  is  important  in  jet  propulsion.  De- 
scribe what  you  think  each  picture  shows. 

(1) 


(3)  boy  kicking  football 


(2) 


(3) 


C.  What  principle  do  the  examples  illustrate? 


D.  Explain  how  one  type  of  jet  plane  uses  this  principle  in  its  flight. 


) 


) 
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14.  Test  Yourself,  A.  In  your  own  words  write  a definition  of  the  following  words. 

(1)  transmission 

(2)  aileron 

(3)  drag 

(4)  rudder 

(5)  stabilizer 

(6)  lift 

(7)  thrust 

B.  Place  a T in  front  of  the  true  statements,  and  an  F in  front  of  the  false  statements. 
(1)  The  earliest  automobiles  had  transmissions. 

(2)  There  have  been  fewer  automobile  accidents  in  my  community  this  year  than 

there  were  by  this  time  last  year. 

(3)  When  pressure  is  put  on  a liquid  in  a closed  vessel,  the  pressure  is  distributed 

equally  to  all  parts  of  the  container  which  holds  the  liquid. 

(4)  The  evidence  indicates  that  steam  locomotives  will  not  be  used  much  in  the 

future. 

(5)  The  weight  of  an  object  in  water  is  less  than  its  weight  in  air. 

(6)  When  flying  at  great  heights,  airplanes  must  have  pressurized  cabins. 

(7)  If  the  lift  of  an  airplane  is  less  than  its  weight,  the  airplane  will  fly. 

(8)  The  pressure  of  a liquid  increases  with  the  depth  of  the  liquid. 

......  (9)  An  airplane  in  flight  has  less  pressure  above  its  wings  than  below. 

(10)  Rapidly  moving  air  has  less  sidewise  pressure  than  quiet  air. 

C.  Complete  the  following  statements. 

(1)  Planes  traveling  at  the  speed  of  sound  travel  at an  hour. 

(2)  A disengages  the  power  of  an  automobile  engine  from  the  rear 

wheels. 

(3)  A on  an  automobile  enables  it  to  have  different  speeds. 

(4)  Any  substance  floats  in  water  when  it  is than  the  weight  of  an 

equal  volume  of  water. 

(5)  Water  pressure with  depth. 

(6)  Air  pressure with  height. 

(7)  The of  an  airplane  contains  passengers  and  freight. 

(8)  An  airplane  is  made  to  dive  or  climb  by  moving  the 

(9)  An  airplane  gets  lift  when  the  pressure  on  the  upper  surface  of  the  wing  is 

than  the  pressure  on  the  lower  surface. 

(10)  The  angle  of  the  wing  as  it  meets  air  resistance  is  called  the  angle  of 

(11)  Streamlining  of  planes  has  greatly  reduced 

(12)  Speed  beyond  700  miles  per  hour  is  called speed. 

(13)  A plane  which  can  rise  or  descend  vertically,  poise  in  mid-air,  and  travel  in  all  direc- 
tions is  called  a 


[154] 


Name 


Date, 


Text  pages  434-531 


^ Unit  7 Review 

Part  One.  Review  all  the  questions  and  self-testing  exercises  at  the  end  of  Chapters  22, 
23,  24,  and  25  in  your  textbook  and  workbook. 

Part  Two.  Place  in  the  space  before  each  item  the  letter  of  the  answer  which  correctly 
completes  each  statement.  . 


> 


,) 

) 


(1)  Energy  due  to  position  is  called  (a)  kinetic  energy  (b)  stored-up  energy 
(c)  moving  energy  (d)  mechanical  energy. 

(2)  All  energy  comes  at  last  from  (a)  the  moon  (b)  plants  (c)  the  sun  (d)  light- 
ning. 

(3)  A machine  is  used  to  (a)  eliminate  work  (b)  prevent  friction  (c)  help  do  work 
more  effectively  (d)  destroy  gravity. 

(4)  The  point  about  which  a lever  turns  is  called  its  (a)  fulcrum  (b)  resistance 

(c)  force  (d)  lever  arm. 

(5)  The  rate  of  doing  work  is  called  (a)  power  (b)  gear  (c)  fulcrum  (d)  resist- 
ance. 

(6)  The  advantage  of  a single,  fixed  pulley  is  that  it  (a)  is  100%  efficient  (b)  is 
75%  efficient  (c)  enables  you  to  lift  a 100-pound  weight  with  50  pounds  of  force 

(d)  enables  you  to  change  the  direction  of  the  force  you  use. 

(7)  Every  kind  of  energy  changes  at  last  into  (a)  heat  energy  (b)  electric  energy 

(c)  light  energy  (d)  chemical  energy. 

(8)  The  kindling  temperature  of  a substance  is  (a)  how  hot  the  fuel  gets  (b)  how 
hot  it  must  be  to  start  burning  (c)  the  temperature  when  it  sets  something 
else  on  fire  (d)  the  same  as  for  any  other  substance. 

(9)  James  Watt’s  steam  engine  was  (a)  a train  locomotive  (b)  the  first  steam 
engine  (c)  a stationary  engine  (d)  first  used  in  America. 

(10)  In  a gasoline  engine  the  compression  stroke  (a)  follows  the  power  stroke 

(b)  exhausts  the  burned  gases  (c)  pushes  a mixture  of  gas  and  air  into  a small 
space  (d)  gives  power  to  the  engine. 

(11)  One  great  advantage  of  Diesel  engines  is  that  (a)  they  are  very  light  (b)  they 
burn  gasoline  (c)  they  are  cheaper  to  buy  (d)  they  are  more  efficient  than 
gasoline  engines. 

(12)  One  horsepower  is  equal  to  (a)  550  foot-pounds  of  work  per  second  (b)  550 
foot-pounds  of  work  per  minute  (c)  33,000  foot-pounds  of  work  per  second 

(d)  1,100  foot-pounds  per  second. 

(13)  All  Diesel  engines  have  (a)  spark  plugs  (b)  power  strokes  (c)  gasoline  tanks 
(d)  steam  chambers. 

(14)  An  electrically  neutral  substance  (a)  has  more  protons  than  electrons  (b)  has 
fewer  protons  than  electrons  (c)  has  more  electrons  than  protons  (d)  has  the 
same  number  of  protons  and  electrons. 

(15)  Lightning  is  an  example  of  (a)  current  electricity  (b)  magnetism  (c)  static 
electricity  (d)  amber. 

(16)  Ammonium  chloride  and  magnesium  dioxide  are  commonly  used  in  (a)  storage 
batteries  (b)  dry  cells  (c)  electromagnets  (d)  common  magnets. 

(17)  It  can  be  said  of  magnets  that  (a)  unlike  poles  repel  (b)  like  poles  attract 

(c)  unlike  poles  attract  (d)  like  poles  both  repel  and  attract. 

(18)  The  cores  of  strong  electromagnets  are  made  of  (a)  iron  (b)  copper  (c)  wood 

(d)  silver. 

(19)  The  most  widely  used  electric  conductor  is  (a)  iron  (b)  copper  (c)  wood 
(d)  silver. 

(20)  The  pressure  that  causes  a flow  of  electricity  through  a conductor  is  measured 
in  (a)  watts  (b)  amperes  (c)  volts  (d)  kilowatts. 
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. . . (21)  A transformer  is  used  to  (a)  measure  voltage  (b)  step  up  or  step  down  voltage 

(c)  change  heat  into  electricity  (d)  produce  electric  light. 

. . . (22)  A fuse  in  an  electric  circuit  is  a way  of  (a)  breaking  the  circuit  (b)  giving 

more  voltage  to  the  circuit  (c)  saving  electricity  (d)  insulating  copper  wire. 

. . . (23)  In  a series  electric  light  circuit  (a)  one  light  may  go  out  and  the  others  will  re- 
main lighted  (b)  the  circuit  is  complete  even  if  only  one  of  several  bulbs  is 
good  (c)  when  one  bulb  burns  out  all  the  lights  go  out  (d)  there  must  be  a 
separate  switch  for  each  light. 

. . . (24)  A car  going  35  miles  per  hour  has  a striking  force  of  about  (a)  3,000  foot- 
pounds (b)  156,000  foot-pounds  (c)  35  foot-pounds  (d)  1,000,000  foot-pounds. 

. . . (25)  Dams  must  be  thicker  at  the  bottom  than  at  the  top  because  (a)  water  currents 
are  greater  at  the  bottom  of  streams  (b)  there  is  greater  force  at  the  top  than 
at  the  bottom  (c)  the  pressure  of  water  increases  with  depth  (d)  there  are 
more  fish  at  the  bottom. 

. . . (26)  As  you  go  higher  into  the  air  (a)  the  pressure  increases  (b)  the  weight  of  air 
increases  (c)  the  pressure  decreases  (d)  the  pressure  remains  constant. 

. . . (27)  The  forward  motion  of  an  airplane  is  called  (a)  drag  (b)  thrust  (c)  lift 

(d)  angle  of  attack. 

. . . (28)  Experiments  show  that  air  moving  rapidly  (a)  has  decreased  pressure  (b)  has 
no  pressure  (c)  loses  its  weight  (d)  changes  into  steam. 

. . . (29)  For  their  thrust,  jet-propelled  airplanes  depend  upon  (a)  propeller  blades 
(b)  escaping  hot  gases  (c)  steam  pressure  (d)  magnetic  attraction. 

. . . (30)  The  helicopter  excels  the  airplane  in  its  ability  to  (a)  attain  great  speeds 
(b)  carry  many  passengers  (c)  rise  and  descend  vertically. 

Part  Three.  What’s  wrong  with  the  pictures?  Study  each  drawing  and  then  tell  what  is 

wrong  and  why. 
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Text  pages  534-546 


1.  What  makes  sound?  A.  Hold  a fingernail  file  or  ruler  on  a desk  so  that  one  end 
sticks  out  over  the  edge.  Bend  the  outer  end  downward  and  release  it  suddenly.  Repeat  this 
several  times.  What  do  you  hear?  What  do  you  see? 


B.  Set  a tuning  fork  in  vibration  and  just  dip  the  ends  into  a beaker  of  water.  What  do  you 

observe? 

C.  Press  your  thumb  and  forefinger  against  your  larynx  and  make  a low-pitched  sound  with 

your  voice.  What  do  you  feel? 

Make  a higher  sound  with  your  voice  and  feel  your  larynx  again.  How  does  this  compare  with 

the  “feeling”  of  the  low  sound? 

j D.  Plan  another  way  to  show  that  sounds  are  made  when  something  vibrates.  Try  it  out. 

Describe  your  plan  here 


2.  How  does  the  ear  work?  Below  are  drawings  of  several  of  the  parts  of  the  ear.  Place 
the  letter  of  each  part  in  the  correct  position  in  the  outline  drawing  of  the  ear.  What  is  the 

name  and  function  of  each  lettered  part? 


Function 


3.  What  is  an  advantage  of  having  Eustachian  tubes? 
) 
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4.  How  does  sound  travel  through  air?  A.  Place  five  coins  in  a straight  row  on  a table 
with  the  edges  touching  each  other.  Imagine  that  these  five  coins  represent  particles  of  air. 

Now  place  a sixth  coin  an  inch  or  two 
away  from  one  end  of  the  row.  Place 
the  four  fingers  of  the  left  hand  firmly 
on  the  next  four  coins.  With  the  right 
hand  snap  the  free  coin  against  the  end 
of  the  row  of  coins.  What  does*the  other 

end  coin  do?. 

How  do  you  explain  this? 

( 

B.  In  what  way  is  this  similar  to  sound  traveling  through  air?* 


5.  How  fast  does  sound  travel  through  air?  A.  Together  with  your  class,  plan  an  ex- 
periment to  measure  how  fast  sound  travels  in  air.  Carry  out  the  experiment  and  record  your 
results. 

Plan  of  experiment: 


Results: 

How  does  your  estimate  of  the  speed  of  sound  in  air  compare  with  the  speed  as  measured  by 

scientists? 

B.  An  observer  hears  a gun  10  seconds  after  it  is  fix'ed.  How  far  away  is  he  from  the  gun? 


C.  What  are  ultrasonic  sounds? 


D.  What  is  sonar?  How  is  it  useful? 


6.  Echoes.  A.  What  is  an  echo? 


B.  Why  are  good  echoes  heard  when  the  reflecting  surface  is  at  least  55  feet  away?  (Hint: 
Sounds  persist  (or  last)  on  the  ears  for  about  1/10  second.) 


C.  How  are  echoes  in  large  auditoriums  prevented? 


I 


* Scientists  need  to  be  very  careful  in  making  comparisons  like  this.  Comparisons  are  sometimes 
misleading.  Do  you  see  how  Activity  4 might  be  a poor  way  to  get  an  idea  about  how  sound  travels? 


i 
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7.  How  are  sounds  different?  Arrange  a board  about  3 feet  long  with  raised  blocks  to- 
ward each  end  as  shown  in  the  picture.  Obtain  two 
steel  wires,  one  a little  heavier  than  the  other,  long 
enough  to  reach  across  the  board.  Hang  equal 
weights  (500  grams)  on  each  one. 

A.  Pitch  of  sound.  Pluck  one  of  the  wires  and  listen. 

Then  insert  a ruler  under  the  wire  (at  about  the  mid- 
dle of  the  wire)  and  pluck  one  portion  of  the  wire 
again. 

(1)  How  does  this  sound  compare  with  the  first? 


(2)  What  condition  was  changed  to  produce  the  dif- 
ferent pitch? 

(3)  Remove  the  ruler  and  pluck  wires  A and  B.  How  do  their  sounds  compare? 

(4)  What  makes  the  difference? 

(5)  In  vibrating  wires,  pitch  depends  upon 

, and  

B.  Volume  of  sound.  Pluck  wire  A gently  and  then  vigorously.  What  is  the  difference  in  the 

volume? 

C.  Quality  of  sound.  Pluck  wire  A and  then  hum  the  same  sound.  The  wire  and  your  voice 
have  the  same  pitch,  but  sound  different.  This  characteristic  of  sound  is  called  quality. 

What  causes  different  qualities? 

D.  How  are  different  pitches  and  volumes  produced  on  stringed  musical  instruments?  .... 


8.  How  does  pitch  depend  on  the  length  of  an  air  column?  A.  Blow  into  an  empty  test 
tube.  Then  fill  the  tube  about  one-third  full  with  water  and  blow  again.  How  do  the  pitches 

compare? 

B.  Add  water  to  each  of  eight  test  tubes  in  proper  amounts  to  produce  a musical  scale  — do, 
re,  mi,  fa,  sol,  la,  ti,  do.  Use  a rubber  tube  with  wing  top  burner  (get  this  from  your 
teacher),  and  play  a simple  melody  by  blowing  across  the  proper  tubes. 

C.  Name  six  musical  instruments  in  which  sounds  are  produced  by  vibrating  air  columns. 

(1) (2) (3) 

(4) (5) (6) 

9.  How  are  sounds  made  louder?  A.  Strike  a tuning  fork  and  hold  it  in  the  air.  Listen 
for  its  sound.  Strike  it  again  and  hold  its  base  firmly  against  a table  top. 

(1)  How  do  the  sounds  compare? 


(2)  How  do  you  explain  this? 
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B.  Explain  the  purpose  of  the  box  on  a violin  or  bass  viol, 


10.  Test  Yourself.  A.  In  your  own  words  explain  or  define  the  following  words  or 
phrases.  Check  your  definitions  with  your  text.  Use  the  index  and  the  glossary. 

(1)  cochlea 

(2)  sonar  

(3)  ultrasonic 

(4)  acoustics 

(5)  frequency 

(6)  pitch 

(7)  larynx 

(8)  Eustachian  tubes . 

(9)  resonance  

B.  Write  T in  front  of  the  true  statements,  and  F in  front  of  the  false  statements. 
(1)  All  sound  comes  from  a vibrating  object  or  substance. 

(2)  Sound  waves  travel  faster  through  a vacuum  than  through  air. 

(3)  Sound  waves  travel  faster  through  water  than  through  air. 

(4)  Sound  travels  at  the  same  speed  as  light. 

(5)  Sound  is  reflected  by  smooth  surfaces. 

(6)  When  a tuning  fork  vibrates  faster,  its  pitch  is  higher. 

(7)  When  a steel  wire  is  tightened  and  caused  to  vibrate,  it  produces  a lower 

pitch. 

(8)  Some  animals  can  hear  sounds  which  human  beings  cannot  hear. 

(9)  Sounds  travel  at  different  speeds  through  different  substances. 

(10)  A flute  and  a piano  may  produce  notes  of  the  same  pitch. 

C.  What’s  wrong  with  the  picture? 


f 

i 
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27.  Light  and  Sight 


1 .  Measuring  the  speed  of  light. 

The  approximate  speed  of  light  was  found 
in  1675  by  Roemer  as  a result  of  his 
careful  study  of  the  movement  of  the 
moons  of  Jupiter.  He  observed  the  eclipse 
of  the  moons  during  one  season  and  again 
six  months  later.  He  discovered  that  six 
months  after  his  first  observations  the 
moons  of  Jupiter  were  eclipsed  about 
1,000  seconds  later  than  he  had  first 
estimated.  Study  the  drawing  and  the  in- 
formation with  it  and  estimate  the  speed 
of  light  as  Roemer  did.  The  approximate 

speed  of  light  is 


How  did  you  estimate  it? 


2.  How  do  we  know  that  light  waves  vibrate  up  and  down? 

A.  Tell  how  the  filters  from  the  eyeglasses  used  to  see  certain  3-D  films  can  be  used  to 
show  that  light  waves  vibrate  up  and  down  and  crosswise.  Try  your  plan. 


B.  What  is  another  practical  use  of  light  filters? 


3.  How  can  various  forms  of  energy  be  changed  into  light  energy?  Describe  what  happens 
when  you  do  the  following. 

A.  Heat  a small  piece  of  magnesium  ribbon  in  a Bunsen  burner  flame.  (Do  not  look  directly 
at  it.)  What  happens? 


B.  Turn  on  a neon  electric  light  bulb.  What  happens? 


C.  Operate  a cigarette  lighter,  or  strike  two  pieces  of  flint  together.  What  happens? 


D.  Name  the  kind  of  energy  changed  into  light  energy  in  A 
in  B ; in  C 
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4.  How  does  light  travel?  A.  Find  a rubber  tube  about  18  inches  long  and  % inch  in 
diameter.  Point  one  end  of  the  tube  toward  a lighted  electric  bulb  and  have  a classmate  look 

through  the  tube.  What  must  be  the  position  of  the  tube  before  he  can  see  the  light? 


What  does  this  show? 


B.  How  can  you  see  around  corners?  Get  a square  wooden  cheese  box  and  two  small  mirrors 
to  fit  into  the  box.  Cut  openings  in  the  box  at  opposite  sides  and  toward  the  ends  of  the  box. 

Fasten  the  mirrors  in  place  at  an  angle  of  45  degrees  with  the  reflecting  surfaces 
placed  so  they  can  be  seen  through  the  openings.  Replace  the  cover  of  the  box  so 
the  interior  will  be  dark  except  for  light  admitted  through  the  openings.  This  is  a 

periscope.  Look  through  one  end.  What  do  you  see? 

How  does  the  periscope  work? 


How  do  you  know  that  light  travels  in  straight  lines? 


5.  How  do  we  know  that  white  light  is  made  of  light  with  different  wave  lengths?  A.  Pass 


B.  How  can  the  spectrum  colors  be  re- 
combined? One  way  is  shown  in  the  draw- 
ing at  the  right.  Hold  the  reading  glass  at 
different  distances  from  the  prism  until 
the  colors  on  the  screen  disappear.  What 
is  the  color  of  the  spot  formed  when  the 
rainbow  colors  are  recombined? 


C.  How  do  your  observations  in  A and  B 
help  us  to  know  that  light  is  made  up  of 
light  with  different  wave  lengths? 


a beam  of  sunlight  through  a prism. 
Observe  the  spectrum  on  a white 
wall  or  screen.  (1)  On  the  drawing 
at  the  left  write  the  colors  in  the 
order  they  occur  on  the  screen. 

(2)  Of  what  colors  is  white  light 

composed? 


(3)  Which  color  of  light  seems  to  be 


bent  most  by  the  prism?. 
Which  is  bent  least?  . . . 


D.  List  two  other  examples  that  show  white  light  broken  into  “colored”  light.  (1) 

(2) 
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6.  How  do  objects  reflect  color?  It  is  always  helpful  to  remember  that  the  eyes  see 
* because  light  comes  to  them  from  some  object.  This  is  true  of  color.  A person  sees  the 
color  that  is  reflected  from  an  object.  A.  If  a white  light  shines  on  a book  and  the  book  ap- 
pears red,  what  color  is  being  reflected  to  your  eyes? What  colors  are  being 

absorbed  by  the  book? 

What  color  of  light  does  a green  object  reflect? What  color  of  light  does  a blue 

) object  reflect? What  light  does  a black  object  reflect? 

What  light  does  a white  object  reflect? 

B.  If  a red  light  shines  on  a red  book  what  color  does  the  book  appear  to  you? 

C.  If  only  pure  blue  light  shines  on  a red  book  what  color  does  the  book  appear? 

Why? 


7.  How  is  an  eye  like  a camera?  Below  are  pictures  of  an  eye  and  a camera.  Some  of  the 
parts  of  the  eye  are  numbered,  and  some  of  the  parts  of  the  camera  are  lettered.  Study  each 
picture  and  then  select  five  parts  of  each  that  are  alike  in  purpose.  A,  Show  this  by  putting 
the  letter  and  number  together  in  the  lefthand  column  of  the  chart.  B.  Explain  how  each  part 
serves  its  purpose  in  the  eye  and  in  the  camera. 


Parts 

Their  Purpose  in  the  Eye  and  in  the  Camera 

^ 8.  What  happens  when  light  is  bent?  A.  Place  a coin  in  a shallow,  non-transparent  dish. 

Hold  the  dish  so  your  classmates  can  see  the  coin.  Then  slowly  raise  the  dish  until  they  say 
they  cannot  see  the  coin.  Pour  water  into  the  dish  without  lowering  the  dish.  Can  your  class- 
mates see  the  coin? Why? 

B.  Place  a ruler  in  a tall  glass  tumbler  or  in  a battery  jar.  Observe  the  shape  of  the  ruler 
by  looking  at  it  through  the  side  of  the  glass.  Then  fill  the  tumbler  until  about  half  the  ruler 

) is  under  water.  What  appears  to  happen  to  the  ruler? 
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C.  Explain  your  observations  in  A and  B. 


9.  How  can  nearsightedness  and  farsightedness  he  corrected?  A.  Select  two  or  three 
lenses  which  are  thicker  at  the  center  than  at  the  edges  (convex).  Hold  them  in  turn  between 
a candle  and  a screen.  Look  for  the  image  of  the  candle  flame  on  the  screen.  How  can  you 
describe  the  image  on  the  screen? 


B.  Select  a lens  that  is  thicker  at  the  edges  than  at  the  center  (concave).  Hold  it  between  a 
candle  and  the  screen.  What  do  you  see  on  the  screen? 


C.  What  happens  to  light  passing  through  a convex  lens? 


D.  What  nappens  to  light  passing  through  a concave  lens? 


E.  The  eye  works  properly  when  light  from  an  object  focuses 
exactly  on  the  retina.  In  a normal  eye  this  adjustment  takes 
place  easily.  Notice  the  drawing  of  the  normal  eye.  Compare 
it  to  the  drawings  of  the  nearsighted  and  farsighted  eyes.  What 
is  the  difference  in  shape  of  the  normal,  nearsighted,  and  far- 
sighted eye? 


In  front  of  the  nearsighted  and  farsighted  eyes  draw  lenses  of 
proper  shape  so  that  light  will  focus  correctly  on  the  retina. 


10.  Test  Yourself.  A.  In  your  own  words  explain  or  define  each  of  the  following  words 
or  phrases.  Check  your  answers  with  your  text.  Use  the  index  and  the  glossary. 


(1)  cornea 

(2)  pupil 

(3)  iris  

(4)  focus 

(5)  farsighted 

(6)  nearsighted 

(7)  spectrum  colors 

(8)  retina 

(9)  concave  lens 

(10)  accommodation 

B.  Compare  the  speed  of  light  and  the  speed  of  sound. 


[164] 


Name, 


Date 


Text  pages  561-585 


)2tt.  Sciidiiig  aiMl  Storing  Signals 

1.  Electromagnets.  The  electromagnet  is  basic  to  the  operation  of  many  instruments  which 
send  or  store  signals.  This  activity  will  help  you  review  your  knowledge  of  electromagnets. 

A.  Move  a bar  magnet  near  a compass.  (1)  What  happens  to  the  compass  needle?  


(2) What  causes  this  to  happen?, 


B.  Get  a dry  cell  and  a piece  of  insulated  wire 
about  two  feet  long.  Attach  the  wire  to  the  + and 
- poles  of  the  cell.  Move  a portion  of  the  wire 
near  the  compass.  What  happens  to  the  compass 

needle? 


C.  Now  coil  the  wire  by  twisting  it  several  times 
around  a nail.  Withdraw  the  nail.  Hold  one  end 
of  the  coil  near  the  compass.  (1)  What  happens? 


(2)  Why  does  this  happen? 


D.  Now  insert  the  nail  into  the  coil  and  hold  it 
near  the  compass.  (1)  What  happens? 


(2)  Why  is  the  effect  greater  than  in  C? 


E.  Instead  of  using  a compass,  repeat  C and  D using  a few  thumbtacks  or  small  nailSo  What  are 
your  results  ? 


^ F.  What  are  your  conclusions  from  these  experiments? 
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2.  The  telegraph.  Ao  In  activity  3 on  p.  147  and  in  activity  1 above,  you  made  electromag- 
nets. (1)  In  this  sketch  of  a telegraph  sounder,  label 
the  part  which  represents  the  electromagnet.  (2)  Label 
another  important  part  which  is  shown.  (3)  The  sounde:f^ 
makes  a clicking  noise  when  the  key  is  pressed  down 
and  another  when  the  key  is  released.  Explain  how 
current,  key,  electromagnet,  and  sounder  work  to  pro- 


duce the  clicking  sound. 


i 


B.  What  is  a telegraph  relay  ? 


C.  Why  is  a relay  needed  in  modern  telegraph  lines? 


3.  How  does  the  telephone  work?  The  simplest  telephone  circuit  might  be  shown  as  follows. 


Each  important  part  or  step  in  the  phone  system  is  numbered.  Tell  briefly  what  each  num- 
ber represents  and  the  importance  of  each. 

(1) 


(2) 


(3) 


(4) 

(6) 


(7) 


i 
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\(8) 


4.  What  is  the  purpose  of  the  carbon  granules  in  the  telephone  transmitter?  A.  Remove  three 
buzzer  ^ carbon  rods  from  old  dry  cells.  Connect  them  to 

batteries  and  a buzzer  as  shown.  Press  the  top 
rod  firmly  on  the  other  two.  Then  press  gently. 

What  is  the  difference  in  results? 


B.  What  causes  this  difference? 


C.  How  does  this  show  the  way  a carbon  transmitter  in  a telephone  works  ? 


D.  In  speaking  by  telephone  does  the  sound  of  your  voice  travel  along  the  wires? 
Explain 


E.  In  a completed  telephone  circuit,  a current  is  constantly  flowing.  What  change  does  your 


voice  make  in  this  current  ? 

) 

5.  How  does  a phonograph  work?  A.  Fold  a piece  of 
cardboard  double  and  pass  an  old-type  phonograph  needle 
through  both  parts  (see  drawing)  to  hold  it  rigid.  Allow  the 
needle  to  follow  the  grooves  on  a phonograph  record  as  it 

turns.  What  is  the  result? 


What  reproduces  the  sound  ? 


B.  Study  the  drawing  of  the  simple  mechanical  phonograph  illustrated  below  and  answer  the 
questions. 


diaphragm 


(1)  Why  does  the  needle  have  to  be  sharp? 


(2)  What  are  five  ways  in  which  modern  phonographs  are  dif- 


set  screw  ferent  from  the  early  models? 
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c 


6.  Tape  recording.  A.  Basically,  how  are  sounds  recorded  on  a tape  ? 


i 

B.  How  do  tape  recordings  of  sound  compare  with  the  best  hi-fi  recordings? 


7.  How  does  silver  chloride  change  in  the  light?  ( Optional ) Make  up  a solution  of  one  table- 
spoon of  table  salt  in  a test  tube  haK  full  of  water.  Make  up  a second  solution  using  half  a table- 
spoon of  silver  nitrate  crystals.  (Caution:  Do  not  allow  the  silver  nitrate  crystals  or  solution  to 
come  in  contact  with  your  skin  or  clothing.)  Mix  the  two  solutions.  Notice  the  white  precipitate 
of  silver  chloride.  Divide  this  into  two  test  tubes.  Place  one  tube  in  the  direct  rays  of  the  sun. 
Place  the  other  tube  in  a dark  closet  or  box.  At  the  end  of  ten  minutes,  compare  the  color  of  the 
precipitate  in  both  tubes. 

A.  Results:  


B.  What  brought  about  the  change? 


I 


C.  What  chemical  change  took  place? 


D.  How  is  this  related  to  photographic  film  making? 


8.  How  does  light  affect  a photographic  film?  A.  Study  negatives  of  several  photographs. 
Suppose  a picture  were  taken  of  the  left  figure  (below).  In  the  space  to  the  right,  show  how  the 
negative  would  appear. 
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] B.  Why  is  the  border  of  the  negative  the  color  you  showed  in  your  drawing  ? 


Co  Explain  why  a positive  print  of  the  picture  would  come  out  with  a black  border 

) 


9.  Hotv  are  the  chemicals  ^^built-in’’  in  a Polaroid-Land  camera?  ( Optional ) If  possible,  ask 
someone  who  owns  or  can  borrow  a Polaroid- Land  camera  to  bring  it  to  class.  Examine  the 
camera  when  it  is  unloaded.  Examine  a new  film  before  it  is  placed  in  the  camera.  Watch  care- 
fully as  a film  is  put  into  the  camera.  Perhaps  a picture  may  be  taken  with  the  camera.  Examine 
the  material  pulled  out  just  before  a picture  is  developed.  Briefly  answer  these  questions: 

(1)  Why  is  the  film  made  in  two  somewhat  separate  rolls? 


(2)  How  is  the  picture  print  exposed  ? 

(3)  How  is  the  sensitive  paper  brought  in  contact  with  the  chemical  portion  which  develops  the 

picture  ? 

(4)  About  how  long  does  it  take  to  develop  a print? 

(5)  What  is  the  appearance  of  the  material  that  is  pulled  out  of  the  camera  just  before  a picture 

is  developed  ? 


(6)  How  is  the  developed  print  removed  from  the  camera  ? 


10.  Can  you  ^^put  the  bird  into  the  cage’’?  A.  On  one  side  of  a white  card  about  two  inches 
square,  draw  a bird.  On  the  other  side,  draw  a cage.  Insert  the  card  in  a slit  in  the  end  of  a stick 
and  twirl  it  in  your  hands.  Show  your  results  in  the  three  squares  below. 


B.  How  does  this  show  persistence 
of  vision? . 


) 

C.  How  is  persistence  of  vision 
important  to  us  ? 


) 
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11,  Whtit  are  some  uses  of  a photoelectric  cell?  A.  Tell  why  the  photoelectric  cell  is  important 
in  projecting  sound  motion  pictures 


B.  List  five  other  uses  of  photoelectric  cells  or  “electric  eyes.”  Compare  your  list  with  the 
lists  of  your  classmates.  Add  to  your  list  any  uses  that  are  new  to  you. 

(1) (2) (3) (4) 

(5) (6) (7) (8) 

12.  Test  Yourself.  A.  In  your  own  words  explain  or  define  the  following  words  and  phrases. 
Check  these  definitions  with  your  text.  Use  the  index  and  glossary. 

(1)  electromagnet 

(2)  relay 

(3)  transmitter 

(4)  armature 

(5)  negative  (photographic) 

(6)  persistence  of  vision 

(7)  positive  (photographic) 

(8)  photoelectric  cell 

(9)  diaphragm  (in  telephone) 

(10)  sound  track 

B.  If  the  statement  is  true,  place  a T in  front  of  it.  If  the  statement  is  false,  make  it  a true 
statement  by  replacing  the  underlined  word  with  another  word  or  phrase. 

(1)  An  electromagnet  is  strengthened  by  placing  an  iron  core  in 

the  coil  of  wire. 

(2)  In  a telegraph  system  a relay  strengthens  the  sound  wave 

which  is  moving  through  the  wire. 

(3)  The  typical  telephone  transmitter  has  an  electromagnet  in  it. 

(4)  Carbon  granules  in  a telephone  transmitter  help  regulate  the 

flow  of  current. 

(5)  The  positive  of  a picture  is  dark  where  the  subject  is  dark. 

(6)  An  electric  eye  changes  light  energy  into  electric  energy. 

(7)  Persistence  of  vision  is  about  2 seconds  for  most  persons. 

(8)  The  sound  track  of  a movie  film  requires  a needle  to  play  it. 

(9)  In  present-day  stereophonic  records  the  sound  waves  are  re- 
corded as  two  separate  grooves. 

(10)  The  first  talking  machine  (phonograph)  was  invented  by 

Marconi. 

C.  In  a few  simple  statements  describe  how  a telephone  message  gets  from  your  mouth  to  the 

ear  of  your  friend 
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^ 20.  Eleetroiiie  Messengers 

1.  How  do  energy  waves  differ?  A.  Review  pp.  537-38  and  Figure  291  of  your  text.  Then  in 
the  space  provided  below,  draw  a picture  to  illustrate  how  sound  waves  travel  through  space. 

B„  Study  the  waves  produced  in  a rope  when  one  end  is  attached  firmly  and  you  flip  the  rope  up 
and  down.  Draw  a picture  below  to  show  how  the  waves  look.  When  you  move  the  rope  up  and 

, down  faster,  what  happens  to  the  length  of  the  waves  ? 


Sound  Waves 

Rope  Waves 

C.  How  are  electromagnetic  waves  similar  to  sound  waves  ? 


How  are  they  different? 

D.  How  are  electromagnetic  waves  similar  to  the  waves  in  a flipped  rope? 

1 

How  are  they  different? 

2.  How  {ire  waves  describetl?  Energy  waves  of  all  kinds  are  described  by  their  velocity, 
wave  length,  and  frequency.  What  is  the  meaning  of  each  of  these  terms  ? 

(1)  velocity 

(2)  wave  length 

(3)  frequency  

3,  How  can  velocity,  frequency,  and  wave  length  of  waves  he  figured  mathematically?  A.  In  the 
spaces  below  write  the  basic  formula  for  each. 

(1)  Velocity (2)  Frequency (3)  Wave  length 

B.  The  velocity  of  all  electromagnetic  waves  is  the  same  as  the  velocity  of  light.  What  is  this 

velocity? 

, C.  If  the  frequency  of  a wave  is  528,000  cycles,  what  is  its  wave  length? 

(1)  in  miles (2)  in  feet 

D.  If  the  wave  length  of  an  electromagnetic  wave  is  .6  mile,  what  is  its  frequency? 

) 
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4.  Powers-of-ten  notation.  It  will  be  very  useful  here  to  practice  writing  and  interpreting 
large  numbers  with  exponents.  In  the  chart  below  fill  in  the  blanks. 


Number  written 
in  words 

Number  with  all 
zeros  showing 

Powers-of-ten 

notation 

(1) 

one  thousand 

1,000 

10^ 

(2) 

ten  thousand 

10" 

(3) 

twenty  thousand 

20,000 



(4) 

two  hundred  thousand 

(5) 

four  billion 

4,000,000,000 

(6) 

one  one -thousandth 

1/1,000  or  .001 

(V) 

six  ten-thousandths 

.0006 

5.  Electromagnetic  waves.  How  do  we  know  that  electromagnetic  waves  exist  ? List  three  dif- 
ferent kinds  of  evidence  and  give  an  example  of  each. 


Evidence  Example 

(1) 

(2) 

(3) 


6.  Ultraviolet  rays.  A.  How  can  ultraviolet  light  be  described  in  comparison  to  violet  light  ? 


B.  How  can  we  protect  the  skin  from  excess  ultraviolet  light? 


t 


C.  What  are  four  valuable  uses  of  ultraviolet  light  ? (1) 

(2) (3) 

(4) 

7.  X rays.  A.  How  can  X rays  be  described  in  comparison  to  other  electromagnetic  waves  ? 


B.  What  are  four  uses  of  X rays  ? (1) 

(2) (3) . . . 

(4) 

8.  How  can  an  electroscope  be  charged  and  discharged?  Materials  needed:  electroscope,  glass 
rod,  piece  of  silk  cloth,  rubber  rod,  piece  of  woolen  cloth  or  fur.  (If  you  do  not  have  an  electro- 
scope, you  can  make  one  by  looping  a thin  strip  of  aluminum  foil  over  a copper  wire  run  through 
a cork.  Place  the  foil  and  wire  in  a flask  and  fit  the  cork  tightly  as  suggested  by  the  drawing.) 


i 
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A.  Charging  and  discharging  the  electroscope.  Rub  the  rubber  rod  vigorously  with  fur  or  woolen 
cloth  and  touch  the  rod  to  the  metal  stem  of  the  electroscope.  (1)  What  happens  to  the  leaves  ? 


(2)  Now  touch  the  stem  of  the  electroscope.  What  happens? 

(3)  Repeat,  but  this  time  charge  the  elec- 
troscope with  a glass  rod  rubbed  with  silk.  Does  this  work  as  well  as  the 

rubber  rod  ? Now,  discharge  the  electroscope  by 

touching.  Why  does  touching  cause  the  leaves  to  collapse? 


(4)  Using  the  rod  that  seems  to  charge  the  electroscope  best,  charge  it 
again.  After  the  electroscope  is  well  charged,  let  it  stand  without  touching. 


Do  the  leaves  collapse  immediately? About  how  long 

is  it  before  they  collapse  ? (5)  How  do 


scientists  explain  this  discharge  when  apparently  nothing  except  air  is  in 


contact  with  the  electroscope  ? (See  your  text,  p.  596.)* 


9.  How  does  the  temperature  vary  in  different  parts  of  the  sun’s  spectrum?  To  answer  this  you 
will  need  a glass  prism,  a thermometer,  and  direct 
sunlight.  Place  the  prism  in  the  sunlight  so  that  a 
clear  spectrum  is  formed.  Then,  with  the  ther- 
mometer, measure  the  temperature  at  various 
places  in  the  spectrum  as  follows:  ^ 

o 

In  the  violet In  the  blue-green >/ 

In  the  orange-red  In  the  darkness  just  b' 

\ 

beyond  the  red  end  6f  the  spectrum 

Where  is  the  temperature  highest  ? How  do  you  account  for  this  ? 


10.  Infrared  rays.  A.  How  can  you  describe  the  infrared  rays  in  comparison  to  the  other 
energy  waves  in  the  electromagnetic  spectrum  ? 


*This  explanation  is  the  best  one  to  date.  As  such,  we  can  only  accept  it  on  authority  of  scientists.  Or  if  we 
were  electronic  scientists,  we  might  try  additional  experiments  to  check  on  this  explanation.  We  daily  accept 
many  explanations  stated  by  experts  or  authorities.  We  cannot  test  every  discovery  or  explanation  ourselves 
But  we  can  become  more  careful  in  knowing  who  the  authorities  are.  Many  persons  pose  as  authorities  when 
they  are  not.  Can  you  think  of  examples  of  persons  falsely  speaking  or  writing  as  authorities  ? How  can  one 
tell  if  a person  is  an  authority  ? 
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B.  Briefly  describe  three  ways  in  which  infrared  rays  are  useful.  (1) 

(2) 

(3) * 


11.  Hertzian  waves.  These  waves  are  the  longest  of  the  electromagnetic  waves.  Even  so, 
the  shortest  of  them  are  about  0.1  millimeter  long.  (1)  In  the  space  at  the  right  below  draw  a 
1 cm.  line  and  a 1 mm.  line.  Can  you  represent  a distance 
of  0.1  mm.  with  a fine  pointed  pencil?  Try  it. 

(2)  The  longest  hertzian  wave  is  about  1S%  miles  long. 

To  appreciate  how  long  this  is,  write  the  name  of  a place 

that  is  about  ISVg  miles  from  your  school 


1 cm.  1 mm.  0.1  mm. 


12.  Test  Yourself.  A.  Place  the  letter  of  the  item  in  the  right  column  in  front  of  the  phrase 
in  the  left  column  which  describes  the  item. 

(1)  Electromagnetic  wave  which  can  be  detected 

by  the  eye 

o ....  (2)  The  first  shorter  rays  beyond  the  visible  violet 
light 

(3)  Number  of  oscillations  of  a wave  per  second 

(4)  The  velocity  of  light 

„ ....  (5)  The  ability  of  a substance  to  glow  for  a second 
or  so  after  the  original  light  is  turned  off 
o ....  (6)  The  longest  group  of  electromagnetic  waves 

B.  Mark  the  true  statements  with  a T,  and  the  false  statements  with  an  F. 

(1)  Electromagnetic  waves  travel  out  in  all  directions  from  their  source. 

(2)  The  velocity  of  all  electromagnetic  waves  is  about  the  same. 

(3)  When  the  wave  length  increases,  the  frequency  also  increases. 

(4)  Some  electromagnetic  waves  are  several  miles  long. 

(5)  The  number  100,000  may  be  correctly  written  as  10“*. 

(6)  Scientists  believe  an  electroscope  may  be  discharged  by  cosmic  rays. 

o . . . . (7)  Visible  light  is  a part  of  the  electromagnetic  wave  family. 

(8)  Infrared  rays  are  more  visible  to  the  eye  than  red  light. 

.....  (9)  Cosmic  rays  seem  to  have  their  origin  in  outer  space. 

(10)  Infrared  rays  are  the  ones  that  cause  ordinary  sunburn. 


a.  cosmic  rays 

b.  fluorescence 

c.  frequency 

d.  186,000  miles  per  second 

e.  10"^  miles  per  second 

f.  phosphorescence 

g.  radio  waves 

h.  ultraviolet  light 

i.  visible  light 

j.  X rays 
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i30.  Seiidiiig  S4»uii<l  ami  Images  Tliroiigli  tlie  Air 

1.  Producing  radio  waves.  A.  By  using  an  induction  coil,  key,  dry  cells,  and  spark  gap  as 
shown  in  Figure  331  of  your  text,  produce  sparks.  Then  try  to  ‘‘receive*’  the  sparks  made  by  the 
induction  coil  by  holding  up  a heavy  wire  loop.  Small  sparks  will  jump  across  the  gap  in  the  wire 
loop  when  it  “receives”  the  radio  signal.  You  will  need  to  experiment  with  loops  of  different 
sizes  held  in  different  positions  in  order  to  receive  the  spark, 

, B.  Turn  on  a radio  near  the  induction  coil.  When  the  induction  coil  gives  off  sparks,  what  hap- 
pens to  the  radio  ? 

What  does  this  indicate  ? 


C.  Why  is  it  poor  judgment  to  run  the  induction  coil  for  more  than  a very  few  minutes  ? 


2.  How  are  broadcast  radio  wave  frequencies  controlled?  Explain  briefly  how  a condenser  and 
an  electrical  resistance  combine  to  regulate  the  frequency  of  waves . . . . 


3.  Carrier  and  modified  waves.  A.  What  are  carrier  waves  ? 


B.  What  are  modified  or  modulated  waves  ? 


C.  The  drawing  below  might  represent  a carrier  wave  sent  out  from  a radio  station.  Show  how 
this  wave  might  change  when  music  is  introduced  by  amplitude  modulation.  Show  how  the  wave 
might  change  when  music  is  introduced  by  frequency  modulation. 


'\/\/\> 

A.M.  F.M. 

4.  What  frequency  bands  are  assigned  by  the  Federal  Communications  Commission  for  different 
types  of  broadcast  purposes?  Carefully  study  Figure  334,  p.  614,  in  your  text  and  then  select 
four  frequency  bands  that  particularly  interest  you.  Record  in  the  chart  the  information  called 
for. 


Use 

Frequency 

Approximate 

Wave  Length 

Megacycles 

Kilocycles 

Cycles 

(1)  Civil  Air  Patrol 

132-144 

140 

140,000 

140,000,000 

, 186,000  . 

^ 140,000,000  “ 

(2) 

(3) 

(4) 

(5) 
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5.  How  do  radio  waves  travel  around  the  earth’s  surface?  By  making  additions  to  the  drawing 
below,  show  how  radio  waves  from  the  broadcasting  station  reach  the  receiver. 


6.  How  does  television  work?  A.  Some  of  the  essential  parts  of  a television  camera  are  in- 
dicated by  numbers  on  the  picture.  Name  the  numbered  parts  and  explain  the  purpose  of  each. 

(1) 

Purpose  

(2) 

Purpose  


(3)  Purpose 

(4)  Purpose 


B.  What  is  the  purpose  of  the  cathode-ray  tube  in  a television  receiving  set? 


C.  In  color  television,  how  is  the  receiving  screen  made  so  that  color  will  appear  on  it? 

C 

1 
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7.  How  does  radar  work?  A.  What  does  a radar  instrument  send  out? 


B.  How  is  radar  similar  to  light? 


C.  How  is  it  possible  for  skilled  radar  operators  to  tell  the  shape  of  the  object  which  the  radar 
) waves  strike  ? 


D.  How  can  radar  help  to  determine  the  range  of  some  distant  object? 


E.  How  can  ships  use  radar  to  avoid  hitting  icebergs? 


8. 


go!) 


What  would  be  a useful  invention  to  help  us  communicate  with  others? 


(Let  your  imagination 


9.  Test  Yourself.  A.  In  your  own  words  define  or  explain  these  words  or  phrases. 

(1)  ionosphere  

(2)  radar  

(3)  antenna  . . . . 

(4)  oscillator 

(5)  modulated  current 

(6)  carrier  wave 

) (7)  broadcast  band 

(8)  electron  gun 

(9)  kilocycle 

(10)  sky  waves 

J 
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Bo  What’s  wrong  with  the  picture  ? 


C.  If  the  statement  is  true,  place  a T in  front  of  it.  If  the  statement  is  false,  make  it  a true 

statement  by  replacing  the  underlined  word  with  another  word  or  phrase. 

(1)  Television  and  radio  both  broadcast  electromagnetic  waves. 

(2)  A televised  picture  depends  on  persistence  of  vision  to  make 

the  picture  seem  continuous. 

(3)  The  job  of  the  television  receiver  is  to  change  the  flow  of 

electrons  into  a visual  image. 

(4)  Radar  beams  are  absorbed  by  objects  they  strike. 

(5)  Radio  waves  travel  faster  than  sound  waves. 

(6)  Radio  signals  reflected  back  to  earth  from  the  upper  atmos- 
phere are  called  ionospheres. 

(7)  FM  radio  receivers  are  less  affected  by  static  than  AM  re- 
ceivers. 

(8)  Electromagnetic  waves  are  the  result  of  rapid  back-and-forth 

flow  of  electrons. 

(9)  A radio  signal  can  be  increased  in  strength  by  a crystal. 

(10)  The  color  scenes  in  color  television  are  broken  into  three 

colors. 
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Unit;  tl  Heview 

Part  One.  Review  the  questions  and  self-testing  exercises  at  the  end  of  Chapters  26,  27, 
28,  29,  and  30  in  your  textbook  and  in  this  workbook. 

Part  Two.  Fill  in  the  blanks  to  complete  the  following  statements  correctly. 

All  soimds  are  the  result  of  (1) The  nerve  endings  which  detect  sound  are 

located  in  the  (2) of  the  ear.  Sound  waves  beyond  the  range  of  hearing  are 

called  (3) sounds.  Reflected  sounds  are  called  (4) The 

greater  the  amplitude  of  a sound  wave,  the  (5) the  sound. 

One  way  of  proving  that  light  travels  faster  than  sound  is  to  (6) 


Light  travels  only  in 

(7) lines.  Reflection  of  light  may  be  described  as  (8) 

Farsightedness  may  usually  be  corrected 

by  the  use  of  (9) lenses. 


In  a telegraph  the  sounder  is  attracted  by  an  (10) A special  kind  of  elec- 
tromagnetic switch  which  is  used  to  boost  the  current  in  a telegraph  line  is  called  a (11) 


In  a telephone,  sound  waves  change  an  electric  current  by  means  of 

(12) particles.  One  would  find  an  electromagnet  in  the  (13) 

of  a telephone.  The  length  of  a radio  wave  from  a station  broadcasting  on  580  kilocycles  is  about 

(14)  feet. 

On  the  negative  of  a picture,  the  darkest  parts  occur  where  the  light  from  the  object  was 

(15)  The  effect  of  motion  as  seen  in  movies  depends  upon  a characteristic  of 

the  eye  called  (16) A (17) 


can  change  a beam  of  light  into  an  electric  current.  The  purpose  of  the  picture  tube  of  a televi- 
sion camera  is  (18) 

Radar  can  detect  the  presence  of  objects  by  (19) 

Sonar  can  de- 
tect the  presence  of  objects  by  (20) 


Part  Three.  Place  in  the  space  before  each  item  the  letter  of  the  answer  which  correctly 
completes  each  statement. 


(1)  Sound  travels  through  air  at  a speed  of  about  (a)  186,000  miles  per  hour  (b)  1,100 
feet  per  second  (c)  240,000  miles  per  hour  (d)  93,000,000  feet  per  second. 

(2)  Of  the  following  kinds  of  energy  waves,  the  one  reflected  least  by  iron  is  (a)  sound 
(b)  light  (c)  X ray  (d)  radar. 

(3)  Of  the  following,  the  number  of  vibrations  which  would  give  a sound  the  highest 
pitch  is  (a)  50  per  second  (b)  120  per  second  (c)  256  per  second  (d)  1,028  per  second. 

(4)  A yellow  object  reflects  (a)  white  light  (b)  yellow  light  (c)  red  light  (d)  blue  light. 
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(5)  When  light  passes  through  a reading  glass,  (a)  it  is  bent  toward  a point  (b)  it  is  bent 
outward  (c)  its  direction  is  unchanged  (d)  it  is  broken  into  a spectrum. 

(6)  The  part  of  a camera  which  most  nearly  corresponds  to  the  retina  of  the  eye  is  the 
(a)  shutter  (b)  lens  (c)  viewer  (d)  film. 

(7)  The  thin  piece  of  metal  which  is  caused  to  vibrate  in  a telegraph  receiver  is  called 

(a)  a diaphragm  (b)  a relay  (c)  an  armature  (d)  a sounder. 

(8)  The  first  mechanical  talking  machine  was  invented  by  (a)  Watt  (b)  Marconi  (c)  Edison 
(d)  Hertz. 

(9)  The  number  of  complete  oscillations  a wave  makes  per  second  is  its  (a)  frequency 

(b) wave  length  (c)  velocity  (d)  speed. 

(10)  If  an  electromagnetic  wave  has  a frequency  of  372,000  cycles  per  second,  its  wave 
length  is  (a)  2 miles  (b)  about  1,000  miles  (c)  0.5  mile  (d)  15  miles. 

(11)  High  energy  waves  which  seem  to  come  from  outer  space  are  (a)  X rays  (b)  radio 
waves  (c)  hertz ian  waves  (d)  cosmic  rays. 

(12)  Another  correct  way  of  expressing  the  number  10,000  is  (a)  10^  (b)  10^  (c)  10^ 

(d)  10^ 

(13)  The  part  of  a radio  which  increases  the  strength  of  the  electronic  signal  is  called 
(a)  an  amplifier  (b)  a filter  (c)  a picture  tube  (d)  a broadcast  band. 

(14)  - In  order  for  a TV  picture  to  be  clear,  the  number  of  pictures  a TV  camera  must 

record  per  second  is  at  least  (a)  5 (b)  10  (c)  20  (d)  30. 

(15)  For  an  oscillating  radio  wave  to  be  changed  into  the  kind  of  current  that  will  operate 
a loudspeaker,  it  must  be  passed  through  (a)  radar  (b)  a filter  (c)  a detector  (d)  an 
electron  gun. 


Part  Four.  What’s  wrong  with  the  picture  ? Study  the  picture  and  then  tell  in  what  ways  it 
is  incorrect. 


i 


i 

I 
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OlV  YOUR  OWX:  Projects  in  Sky  Watching 
1.  How  to  Make  a Simple  Telescope 


A.  You  can  make  a simple  and  effective  telescope  by  using  two  lenses  and  a calendar  tube. 
The  lenses  can  be  of  the  type  called  “chipped  lenses.”  For  this  type  of  telescope  the  lenses 
should  be  convex  (fat  in  the  middle)  and  about  2 inches  in  diameter.  One  of  the  lenses  should 
have  a focal  length  of  24  to  36  inches.  In  use  this  lens  will  be  called  the  long  focus  objective 
lens.  The  other  should  have  a shorter  focal  length  of  from  3 to  6 inches.  In  use  it  will  be  called 
the  short  focus  eye  lens.  cardboard 


To  find  the  focal  length  of  each  lens,  use 
each  lens  in  turn  to  focus  an  image  of  the  sun  or 
a distant  tree  on  a cardboard  held  perpendicular 
to  a meter  stick  or  yardstick.  (See  Diagram  A.) 

In  this  way,  determine  the  focal  length  of  the  two 
lenses  you  plan  to  use.  Record  their  focal  lengths. 

(1)  Focal  length  of  long  focus  objective  lens 

(2)  Focal  length  of  short  focus  eye  lens 


lens^ 


image  of 
distant  object 


yardstick 


focal  length 

Diagram  A 


Now  obtain  a round  cardboard  tube,  like  a mailing  tube,  that  is  as  long  as  the  sum  of  the  two 
focal  lengths.  If  it  is  longer  than  this,  cut  it  off  to  that  length. 

Attach  one  of  the  lenses  over  one  end  of  the  tube  with  plastic  tape.  Fasten  the  other  lens 
over  the  other  end  of  the  tube.  You  have  now  made  a telescope.  (See  Diagram  B.) 


Diagram  B 


-long  focus  objective  lens 


short  focus  eye  lens 


focal  length 


-focal  length— 


An  improved  variation  of  this  telescope  can  be  made  by  fastening  the  short  focus  eye  lens 
on  a cardboard  tube  slightly  smaller  in  diameter  than  the  other  one.  This  smaller  tube  can  be 
pushed  snugly  inside  of  the  other  one,  and  you  can  focus  your  telescope  (see  Diagram  C)  by 
sliding  the  tube  until  you  get  a clear  image. 


Diagram  C 


Now  if  you  look  through  the  lens  of  the  short  focal  length,  you  will  have  a telescope  that 
magnifies  distant  objects.  The  amount  of  magnification  will  be  the  ratio  of  the  long  focal  length 
to  the  shorter  one.  For  example,  if  one  focal  length  is  30  inches  and  the  other  6 inches,  the 
magnification  will  be  30/6  or  5.  Everything  will  be  5 times  larger  in  each  direction  than  if  seen 
without  using  the  telescope. 
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Figure  out  the  magnification  of  your  telescope. 

(3)  Focal  length  of  objective  lens 

(4)  Focal  length  of  eye  lens 

(5)  Magnification 

(6)  What  happens  to  the  magnification  if  you  reverse  the  telescope  and  look  through  the  long  focus 

lens  ? 

(7)  You  will  notice  that  with  this  telescope,  the  image  is  upside  down  and  reversed  from  left  to 
right.  Explain  why  this  is  so.  (You  may  need  to  read  in  a physics  book  to  get  help  with  this 

question.) 


B.  A shorter  telescope  can  be  made  if  in  place  of  the  convex  eye  lens,  you  use  a concave 
lens.  This  is  a lens  that  is  thinner  in  the  middle  than  on  the  edges.  It  should  be  placed  inside 
the  focal  length  of  the  convex  objective  lens.  You  will  need  to  make  a few  trials  to  find  where  to 
place  the  concave  lens  for  a good  focus.  (See  Diagram  D.) 


Diagram  D 


How  does  the  image  seen  through  this  telescope  compare  with  the  one  formed  by  the  tele- 
scope which  has  two  convex  lenses? 


C.  For  directions  for  making  more  elaborate  telescopes  see  Making  Your  Own  Telescope  by 
Allyn  J.  Thompson,  Sky  Publishing  Corporation,  Cambridge,  Massachusetts,  or  Amateur  Tele- 
scope Makinghy  Albert  G.  Ingalls,  Scientific  American  Publishing  Company,  New  York. 


3.  Drawing  Your  Own  Star  Maps 

A.  In  the  spaces  provided  on  the  following  page  record  your  own  observations  of  the  star 
patterns  in  several  constellations  in  the  northern  sky.  In  the  first  space,  draw  the  star  pattern 
of  the  Big  Dipper  and  five  other  constellations  as  you  see  them  at  say  9 P.M.  on  a date  which  you 
select.  (You  will  need  to  plan  carefully  with  your  teacher  and  parents  about  the  time  and  place 
to  make  these  observations.) 

In  the  second  space,  draw  the  same  constellations  as  they  appear  at  least  1 hour  later  on  the 
same  day. 
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Date 

Hour 


Date 


What  changes  occur  in  the  positions  of  the  constellations  during  the  hour  ? 

How  do  you  explain  this  ? 
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B.  In  the  first  space  below,  draw  the  star  patterns  of  5 constellations  in  the  northern  sky  at 
an  hour  when  they  are  clearly  visible.  If  possible,  do  this  on  a different  date  than  when  you  do 
No.  A above.  Then  plan  to  observe  the  sky  at  the  same  hour  at  least  3 months  later.  In  the 
second  space,  draw  the  positions  of  the  same  constellations  if  they  are  visible  or  draw  others 
that  may  occupy  the  same  regions  of  the  sky. 

Date 


Date 


How  do  the  positions  of  the  constellations  compare  after  3 months  ? 


How  do  you  account  for  any  changes  you  observe  ? 
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C.  The  southern  sky  is  likewise  interesting  to  study.  In  the  spaces  below,  draw  the  constel- 
lations that  appear  as  you  face  south  and  observe  the  sky.  In  the  top  space,  draw  5 constellations 
that  are  visible  on  a date  and  at  a time  you  select  for  observation.  In  the  lower  space,  draw  5 
constellations  visible  about  3 months  later  at  the  same  hour.  Here  are  some  suggested  constel- 
lations to  look  for:  Andromeda,  Pegasus,  Pisces,  Aries,  Taurus,  Orion,  Aquarius,  Aquila,  Cetus, 
and  Triangulum. 


Date 

Hour 


Date 
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3.  Plotting  Meteor  Trails 


To  plot  meteor  trails,  select  a dark  night  and  an  observing  spot  that  is  comfortable  and 
away  from  the  glare  of  street  lights.  You  will  need  a red-covered  flashlight  that  will  not  cast 
a glare  and  yet  permit  you  to  plot  your  observations.  Watch  the  area  around  the  North  Pole 
Star.  The  grid  map  below  may  be  used  to  plot  your  observations  in  that  portion  of  the  sky.* 


i 


The  Pole  Star,  Little  Dipper,  Cassiopeia,  and  the  Big  Dipper  are  plotted  in  for  your  con- 
venience. It  will  make  it  easier  if  you  will  plot  meteors  on  your  map  against  those  constella- 
tions in  the  background.  You  may  turn  this  grid  map  so  its  position  coincides  with  the  positions 
of  the  constellations  during  the  time  you  make  your  observations. 


0^ 


i 


*The  only  type  of  star  map  on  which  great  circles  (such  as  the  paths  of  meteors)  can  be  plotted  accurately  as 
straight  lines  is  a gnomic  projection.  This  is  the  t3T)e  of  pattern  you  get  if  you  hold  a flat  plate  (say  of  glass) 
up  to  a point  on  a transparent  sphere  of  the  earth  (or  sky)  which  has  a light  in  the  middle  and  draw  circles  with 
radii  at  points  where  spokes  coming  out  from  the  center  of  the  earth  each  10°  apart  would  project. 
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METRIC  AXD  E]\GLISH  MEASURES 


Units  of  Length 


English  Units 

Metric  Units 

English  Units  and 
Metric  Equivalents 

Metric  Units  and 
English  Equivalents 

' 12  in.  = 1 ft. 

10  mm.= 

1 cm. 

1 in.  = 2.54  cm. 

1 cm.  = 0.4  in. 

3 ft.  = 1 yd. 

10  cm.  = 

1 dm. 

1 ft.  = 30.48  cm. 

1 dm.  = 4 in. 

l5.5  yd.  = 1 rod 

10  dm.  = 

1 m. 

1 yd.  = 0.91  m. 

1 m.  = 39.37  in. 

280  ft.  = 1 mi. 

1000  m.  = 

1 km. 

1 mi.  = 1.61  km. 

1 km.  = % 

Units  of  Area 

Metric  Units  and 


English  Units 

Metric  Units 

English  Equivalents 

144  sq.  in.  = 

1 sq.  ft. 

100  sq.  mm.  = 1 sq.  cm. 

1 sq.  cm.  = 

0.154  sq.  in. 

9 sq.  ft.  = 

1 sq.  yd. 

100  sq.  cm.  = 1 sq.  dm. 

1 sq.  dm.  = 

0.108  sq.  ft. 

SOVisq.  yd.= 
160  sq.  rod= 
640  acres  = 

1 sq.  rod 

1 acre 

1 sq.  mi. 

100  sq.  dm.  = 1 sq.  m. 
10,000  sq.  m.  =1  hectare 

1 sq.  m.  = 

1.19  sq.  yd. 

English  Units 


Units  of  Weight 
Metric  Units 


English  and  Metric 
Unit  Equivalents 


16  oz.  = 1 lb. 
100  lb.  = 1 cwt. 
2000  lb.  = 1 ton 


English  Units 

1728  cu.  in.  = 1 cu.  ft. 
27  cu.  ft.  = 1 cu.  yd. 


10  mg.  = 1 eg. 
10  eg.  = 1 dg. 
10  dg.  = 1 g. 
1000  g.  =1  kg. 

Units  of  Volume 


1 oz.  = 28.35  g. 
1 lb.  = 453.6  g. 


1 g.  =0.035  oz. 
1 kg.  = 2.2  lb. 


Metric  Units 

1000  cu.  mm.  = 1 cu.  cm. 
1000  cu.  cm.  = 1 cu.  dm. 
1000  cu.  dm.  = 1 cu.  m. 


English  Units  - dry  measure 


Units  of  Capacity 

English  Units  - liquid  measure 


2 pt.  = 1 qt. 

4 qt.  = 1 gal. 

8 qt.  = 1 pk. 

4 pk.  = 1 bu. 

2y2  bu.  = 1 bbl. 


16  oz.  = 1 pt. 

2 pt.  = 1 qt. 

4 qt.  = 1 gal. 

311/2  gal.  = 1 bbl. 

2 bbl.  = 1 hhd. 


English  and  Metric  Equivalents 

0.95  liter  = 1 qt.  231  cu.  in.  = 1 gal. 

1 liter  = 1.06  qt.  1 cu.  ft.  =7.5  gal. 

1 cu.  ft.  = .8  bu. 


1000  cu.  cm.  = 1 liter 
1000  liter  = 1 cu.  m. 


Units  of  Time 


Miscellaneous  Units 

Units  of  Angular  Measure 

60  sec.  = 1 min. 

60  min.=  1 degree 
360  deg.  = 1 rotation 


60  sec.  = 1 min. 
60  min.  = 1 hr. 
24  hr.  =1  day 
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Tests  to  Accompany  EXPERIENCES  IN  SCIENCE 


Name, 


Date, 


Class, 


Unit  1 Test:  Man— As  Scientist 

PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 

. . (1)  An  ability  which  man  has  but  which  most  animals  do  not  have  is  the  ability  to  (a)  make 

a sound  (b)  use  the  brain  (c)  touch  the  fingers  with  the  thumb  (d)  learn. 

. . (2)  Blinking  the  eye  for  protection  is  an  example  of  (a)  reflex  action  (b)  habit  (c)  learn- 

ing (d)  thinking. 

. . (3)  A conditioned  response  such  as  the  flow  of  saliva  in  Pavlov’s  dogs  is  (a)  a response  to 

be  found  in  dogs  only  (b)  a response  without  a stimulus  (c)  a kind  of  reflex  (d)  in- 
herited by  the  next  generation. 

. . (4)  Of  the  actions  listed  here,  the  one  which  requires  th'  ght  is:  (a)  breathing  (b)  knee- 

jerk  reaction  (c)  talking  (d)  shivering. 

. . (5)  The  ability  to  think  seems  to  be  centered  in  the  (a)  medulla  (b)  cerebellum 

(c)  cerebrum  (d)  spinal  cord. 

. . (6)  An  important  characteristic  of  the  findings  of  scientists  is  that  they  (a)  are  always 

correct  (b)  can  be  examined  and  checked  by  others  (c)  agree  with  claims  of  magi- 
cians and  astrologers  (d)  can  never  be  revised. 

. . (7)  An  idea  or  hunch  which  a scientist  is  testing  through  experiment  is  called  (a)  a control 

(b)  an  hypothesis  (c)  a conclusion  (d)  a fact. 

. . (8)  A statement  which  accurately  explains  a group  of  related  facts  is  called  (a)  a problem 

(b)  an  experiment  (c)  a theory  (d)  a control. 

. . (9)  Which  of  the  following  sources  of  information  do  scientists  depend  least  on?  (a)  exper- 

imentation (b)  conclusions  of  other  scientists  (c)  magic  (d)  trying  things  out  to 
see  what  happens. 

. . (10)  Of  the  following,  the  best  example  of  man’s  ability  to  think  is:  (a)  inventing  the  air- 
plane (b)  breathing  regularly  (c)  getting  hungry  at  noon  (d)  seeing  light  with  the 
eyes. 


PART  TWO.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate  the  de- 
fined word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space  before 
the  definition. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 


a learned,  automatic  act 

a process  of  reflecting  for  the  purpose  of  reaching  a 
conclusion 

the  portion  of  the  brain  concerned  with  judgment 
an  inborn,  automatic  act 

anything  that  causes  a temporary  increase  of  activity  in  a 
body  or  any  of  its  parts 

an  idea  or  tentative  statement  not  yet  proved  and  depending 
on  further  facts  for  its  proof 
a reflex  changed  through  training 

the  portion  of  the  brain  connecting  with  the  spinal  cord 
the  reaction  of  a plant  or  animal  to  a stimulus 


(10)  a statement  which  explains  a group  of  related  facts  about 
the  world 


(a)  cerebellum 

(b)  cerebrum 

(c)  conditioned  reflex 

(d)  control 

(e)  fact 

(f)  habit 

(g)  hypothesis 

(h)  medulla 

(i)  reflex 

(j)  response 

(k)  stimulus 

(l)  theory 

(m)  thinking 
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PART  THREE.  If  the  statement  is  true,  place  a T in  front  of  it.  If  it  is  false,  make  it  a 
true  statement  by  replacing  the  underlined  word  with  another  word  or  phrase.  Write  the  new 
word  or  phrase  in  the  blank  in  front  of  the  statement. 

Examples: T -phe  day  is  twenty -four  hours  long. 

....  . . . The  day  is  twenty-four  minutes  long. 

(1)  Francesco  Redi,  who  was  interested  in  the  origin  of  flies,  convinced  other 

scientists  by  means  of  arguments. 

(2)  Scientists  throughout  the  world  use  similar  methods  for  arriving  at  con- 
clusions . 

(3)  Lavoisier  found  that  substances  burned  in  a closed  vessel  gained  weight. 

(4)  It  never  happens  that  scientists  make  chance  discoveries. 

(5)  Stating  a conclusion  is  one  of  the  first  things  a scientist  does  when  he  is 

faced  with  a problem. 

(6)  It  is  impossible  for  each  person  to  check  all  the  facts  he  must  use. 

(7)  Science  is  a body  of  tested  information. 

(8)  The  ears  are  sense  organs  intended  to  receive  responses. 

(9)  The  area  of  the  brain  for  thought  and  memory  is  found  in  the  front  part  of 

the  cerebrum. 

(10)  The  heartbeat  is  an  example  of  a reflex  act. 

PART  FOUR.  Solve  the  following  mathematical  problems.  Place  the  correct  answer  in  the 
space  before  the  number. 

(1)  If  1 inch  equals  2.54  cm.,  how  many  centimeters  are  in  8 inches? 

(2)  If  1 lb.  equals  453.6  g.,  how  many  pounds  are  in  1,167  g.? 

(3)  What  is  the  average  rainfall  over  four  days  if  it  rained  on  successive  days 

as  follows:  2.6  in.,  3.4  in.,  1.2  in.,  and  0.8  in.? 

(4)  Write  93,000,000  miles  in  powers-of-ten  or  scientific  notation. 

(5)  Translate  6.25  x 10"^  to  decimal  notation. 

(6)  What  is  the  area  of  a circle  whose  radius  is  4 inches  ? 

(7)  Solve  for  x:  24x  - 4 = 92 

(8)  Solve  for  x:  lOx  -•  2 = 3x  + 19 

(9)  Solve  for  y:  ^ + 10  = 85 

(10)  The  formula  for  changing  Fahrenheit  temperature  readings  to  centigrade 

is  C = % (F  - 32).  What  is  the  centigrade  equivalent  of  300°  F? 


Name, 


Date, 


Class, 


Unit  2 Test:  Lengthening  Man’s  Life 


PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 


Of  the  food  nutrients  in  bread,  the  most  plentiful  are  the  (a)  proteins  (b)  fats 

(c)  carbohydrates  (d)  minerals. 

The  most  abundant  nutrient  in  lean  meat  is  (a)  proteins  (b)  fats  (c)  carbohydrates 

(d)  minerals. 

A common  test  for  the  presence  of  starch  is  to  (a)  add  iodine  and  watch  for  blue 
color  (b)  add  sugar  and  watch  for  brick-red  color  (c)  add  Fehling’s  solution  and 
watch  for  blue  color  (d)  add  nitric  acid  and  watch  for  yellow  color. 

Chewing  a soda  cracker  in  the  presence  of  saliva  changes  the  starch  in  it  to  (a)  iodine 
(b)  proteins  (c)  fatty  acids  (d)  grape  sugar. 

A vitamin  that  is  particularly  helpful  in  building  resistance  to  colds  is  (a)  vitamin  A 

(b)  vitamin  B (c)  vitamin  C (d)  vitamin  D. 

A good  source  of  Vitamin  C is  (a)  beefsteak  (b)  oranges  and  lemons  (c)  cod  liver 
oil  (d)  calcium. 

Blood  leaves  the  heart  through  the  (a)  veins  (b)  aorta  (c)  capillaries  (d)  right 
ventricle. 

A part  of  the  blood  plasma  that  causes  clotting  is  (a)  white  corpuscles  (b)  fibrin 

(c)  gamma  globulin  (d)  pepsin. 

Breathing  through  a straw  into  limewater  would  most  likely  cause  the  limewater  to 

(a)  boil  (b)  turn  blue  (c)  turn  milky  white  (d)  freeze. 

In  order  to  build  and  repair  tissues,  the  body  depends  especially  upon  (a)  proteins 

(b)  fats  (c)  carbohydrates  (d)  water. 

The  two  organs  for  excretion  of  liquid  wastes  are  the  (a)  lungs  and  intestines 
(b)  heart  and  lungs  (c)  stomach  and  intestines  (d)  skin  and  kidneys. 

The  air  we  breathe  out,  compared  to  the  air  we  breathe  in,  has  (a)  less  carbon  dioxide 

(b)  less  moisture  (c)  more  oxygen  (d)  more  moisture. 

Pasteurizing  milk  is  a precaution  against  the  spread  of  (a)  typhoid  fever  (b)  malaria 

(c)  scurvy  (d)  smallpox. 

In  purifying  water  for  household  use,  large  cities  would  be  likely  to  use  a combination 
of  (a)  distillation  and  filtration  (b)  filtration  and  chlorination  (c)  aeration  and 
distillation  (d)  distillation  and  chlorination. 

A common  disease  which  is  not  spread  by  germs  is  (a)  colds  (b)  tuberculosis 

(c)  typhoid  fever  (d)  cancer. 


PART  TWO.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate  the  de- 
fined word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space  before  the 
definition. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 


the  amount  of  heat  needed  to  raise  the  temperature  of 
1 gram  of  water  1 degree  centigrade 

a nutrient  consisting  of  carbon,  oxygen,  hydrogen,  and  nitrogen 
chemicals  in  the  digestive  juices  which  cause  digestion 
a digestive  juice  found  in  the  stomach 

the  process  by  which  food  is  burned  in  the  cells  of  the  body 
the  living  material  in  the  cells  of  the  body 
bacteria  that  are  shaped  like  a marble 


a substance  found  in  the  blood  which  helps  destroy  bacteria 
a large  protein  molecule  which  may  cause  disease 


a substance  which  can  be  broken  down  into  glucose 


/ b 
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(a)  antibody 

(b)  bacilli 

(c)  calorie 

(d)  carbon  dioxide 

(e)  cocci 

(f)  enzymes 

(g)  gastric  juice 

(h)  hormones 

(i)  immunity 

(j)  oxidation 

(k)  protein 

(l)  protoplasm 

(m)  starch 

(n)  virus 

(o)  vitamin 

in  Science  [ 3 ] 


PART  THREE.  If  the  statement  is  true,  place  a T in  front  of  it.  If  it  is  false,  make  it  a true 
statement  by  replacing  the  underlined  word  with  another  word  or  phrase.  Write  the  new  word  or 
phrase  in  the  blank  in  front  of  the  statement. 

Example: T Bacteria  are  small  plants. 

....  ....  Bacteria  are  small  animals. 

(1)  Proteins  are 'necessary  for  growth  and  repair  of  body  tissue. 

(2)  The  white  corpuscles  carry  oxygen  to  the  cells  of  the  body. 

. (3)  Citrus  fruits  are  good  sources  of  vitamin  C. 

(4)  Protein  digestion  begins  in  the  stomach. 

(5)  The  part  of  the  heart  which  pumps  blood  out  of  the  aorta  is  the  right  auricle. 

(6)  Blood  vessels  which  carry  blood  to  the  heart  are  called  veins. 

(7)  The  diaphragm  goes  downward  when  a person  inhales. 

(8)  The  cells  which  make  up  the  bones  might  be  classed  as  supporting  cells. 

(9)  A mineral  element  important  in  forming  hemoglobin  is  iron. 

(10)  Quinine  is  commonly  used  as  a treatment  for  malaria. 

(11)  Viruses  of  the  common  cold  usually  enter  the  body  through  the  skin. 

(12)  Diabetes  is  caused  by  a lack  of  vitamins  in  the  blood. 

(13)  Pasteurization  is  a process  of  cooling  milk. 

(14)  Wherever  there  are  signs  of  stream  pollution  from  human  wastes,  there  is 

danger  of  typhoid. 

(15)  Trichinosis  is  a disease  caused  by  a type  of  bacteria. 
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Name 


Date 


Class 


Unit  3 Test:  Exploring  the  Earth  and  Space 

PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 

. . (1)  All  of  the  sun’s  planets  (a)  are  known  to  have  life  upon  them  (b)  have  the  same 
length  of  night  and  day  (c)  are  the  same  size  (d)  revolve  around  the  sun. 

. . (2)  A light-year  is  (a)  the  amount  of  light  coming  to  the  earth  in  a year  (b)  the  distance 
light  travels  in  a year  (c)  a very  short  year  (d)  the  distance  from  the  sun  to  the 

earth. 

. . (3)  Light  travels  at  the  approximate  rate  of  (a)  93,000  miles  per  second  (b)  365  miles 
per  hour  (c)  186,000  miles  per  second  (d)  240,000  miles  per  hour. 

. . (4)  Pieces  of  material  which  move  through  outer  space  and  fall  on  the  earth  are  called 
(a)  meteorites  (b)  spiral  nebulae  (c)  galaxies  (d)  planets. 

. . (5)  The  gravitational  pull  on  an  object  would  be  greatest  if  the  object  were  placed  at 

(a)  the  North  Pole  (b)  a spot  near  the  Great  Lakes  (c)  the  equator  (d)  the  top  of 
Mt.  Everest. 

. . (6)  The  moon  exerts  a greater  pull  on  the  earth  than  does  the  sun  because  (a)  the  moon 
weighs  more  than  the  sun  (b)  the  moon  is  closer  than  the  sun  (c)  the  moon  is 

larger  than  the  sun  (d)  the  moon  is  farther  away  than  the  sun. 

. . (7)  An  instrument  used  to  detect  earthquakes  is  called  a (a)  seismograph  (b)  thermometer 
(c)  fault  (d)  barometer. 

. . (8)  During  the  full-moon  phase,  it  is  possible  to  see  (a)  the  side  of  the  moon  away  from 
the  sun  (b)  only  one  half  of  the  lighted  portion  of  the  moon’s  surface  (c)  all  of  the 
lighted  portion  of  the  moon’s  surface  (d)  a crescent-shaped  portion  of  the  moon. 

. . (9)  The  moon  rises  and  sets  later  each  day  by  about  (a)  30  seconds  (b)  2 hours 
(c)  51  minutes  (d)  7 minutes. 

. . (10)  When  the  earth  comes  between  the  sun  and  the  moon,  it  causes  (a)  a solar  eclipse 

(b)  an  annular  eclipse  (c)  a sun  eclipse  (d)  a lunar  eclipse. 

. . (11)  A parachute  would  not  be  very  useful  in  making  a landing  on  the  moon  because  the 
moon  has  no  (a)  mountains  (b)  craters  (c)  rocks  (d)  atmosphere. 

. . (12)  An  important  principle  that  explains  how  rockets  work  is  (a)  water  boils  at  a lower 
temperature  when  the  pressure  is  lowered  (b)  gravity  pulls  all  objects  toward  the 
earth  (c)  for  every  action  there  is  an  opposite  reaction  (d)  light  travels  faster 
than  sound. 

. . (13)  A feeling  of  weight  can  be  given  to  spacemen  working  in  a space  station  by  (a)  filling 
their  pockets  with  rocks  (b)  tying  them  to  the  floor  of  the  station  (c)  having  them 
eat  hearty  meals  (d)  making  the  space  station  spin  rapidly  on  its  axis. 

. . (14)  The  lack  of  air  at  high  altitudes  (a)  prevents  rockets  from  moving  (b)  might  permit 
the  blood  of  spacemen  to  fizz  (c)  causes  rapid  burning  (d)  means  there  is  no  air 
on  any  of  the  planets. 

. . (15)  If  the  distance  an  object  falls  is  found  by  multiplying  time  by  average  speed,  then  in 
6 seconds  an  object  will  fall  (a)  160  feet  (b)  400  feet  (c)  576  feet  (d)  1,200  feet. 
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PART  TWO.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate  the 
defined  word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space  be- 
fore the  definition. 

(1)  a huge  star  system 

(2)  the  passing  of  the  earth  into  the  shadow  cast  by  the  moon 

(3)  an  increase  in  speed 

(4)  the  course  taken  by  a body  in  space  as  it  travels  around 

another  body 

(5)  a group  of  stars  to  which  a definite  name  has  been  given 

(6)  the  position  of  an  earth  satellite  at  the  point  in  its  orbit 

when  it  is  farthest  from  the  earth 
(7)  a body  in  space  with  a long,  cloudy  tail 

(8)  the  lighter  portion  of  a shadow 

(9)  the  tendency  of  a body  at  rest  to  remain  at  rest,  or  a body 

in  motion  to  remain  in  motion 

(10)  the  forward  motion  given  to  a rocket  by  burning  fuels 

PART  THREE.  If  the  statement  is  true,  place  a T in  front  of  it.  If  it  is  false,  make  it  a 
true  statement  by  replacing  the  underlined  word  of  the  statement. 

Example: X Bacteria  are  small  plants . 

....  ^ ^ ^ Bacteria  are  small  animals . 

(1)  Our  sun  is  a star. 

(2)  Of  the  planets,  Jupiter  seems  to  have  the  conditions  for  life  most  nearly 

like  those  on  Earth. 

(3)  Day  and  night  are  a result  of  the  earth’s  rotation. 

(4)  When  it  is  4 P.M.  Eastern  Standard  Time,  it  is  5 P.M.  Central  Standard 

Time. 

(5)  When  it  is  1 P.M.  Pacific  Standard  Time,  it  is  3 P.M.  Central  Standard 

Time. 

(6)  Approximately  70%  of  the  earth’s  surface  is  covered  by  water. 

(7)  Erosion  is  a process  of  building  up  the  land. 

(8)  When  the  tide  is  out  (low)  along  the  Atlantic  seacoast,  it  is  also  out  along 

some  other  coast  halfway  around  the  world. 

(9)  The  time  for  the  moon’s  trip  around  the  earth  is  about  29  Vg  days. 

(10)  An  object  moving  sideways  in  space  without  support  tends  to  fall  at  the 

same  rate  as  an  object  dropped  straight  down. 

(11)  The  gravitational  attraction  between  two  objects  becomes  greater  when 

the  objects  are  closer  together. 

(12)  A “new  moon”  occurs  when  the  lighted  side  of  the  moon  is  away  from  the 

earth. 

(13)  To  see  a total  eclipse  of  the  sun,  you  have  to  be  standing  on  the  part  of  the 

earth  touched  by  the  dark  part  of  the  moon’s  shadow. 

(14)  Objects  on  the  moon  would  weigh  more  than  the  same  objects  on  earth. 

(15)  The  orbit  of  most  man-made  satellites  has  been  a circle. 


(a)  acceleration 

(b)  apogee 

(c)  comet 

(d)  constellation 

(e)  galaxy 

(f)  gravity 

(g)  inertia 

(h)  lunar  eclipse 

(i)  orbit 

(j)  penumbra 

(k)  perigee 

(l)  planetoid 
(m)  solar  eclipse 

(n)  thrust 

(o)  umbra 
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Name, 


Date, 


Class, 


Unit  4 Test:  Understanding  the  Earth’s  Weather 


PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 

. . (1)  Experiments  show  that  in  general  (a)  cold  air  rises  (b)  warm  air  rises  (c)  warm 

air  settles  to  take  the  place  of  cold  air  (d)  cooling  air  expands. 

. . (2)  A cubic  foot  of  air  at  ordinary  pressures  weighs  about  (a)  0.005  pound  (b)  0.08  pound 

(c)  2 pounds  (d)  14.7  pounds. 

. . (3)  Prevailing  winds  result  because  (a)  air  naturally  moves  from  west  to  east  (b)  warm 
air  rises  (c)  the  earth  is  spinning  on  its  axis  (d)  it  is  colder  at  the  North  Pole  than 
at  the  South  Pole. 

. . (4)  A falling  barometer  means  that  (a)  cold  air  is  moving  in  (b)  the  atmospheric  pres- 

sure is  increasing  (c)  the  atmospheric  pressure  is  decreasing  (d)  fair  weather  is 
predicted. 

. . (5)  A counterclockwise  movement  of  air  traveling  20  to  30  miles  per  hour  around  a calm 

center  of  low  atmospheric  pressure  is  properly  called  a (a)  cyclone  (b)  hurricane 
(c)  radiosonde  (d)  tornado. 

. . (6)  Clouds  shaped  like  heaps  of  fluffy  wool  or  cotton  are  properly  called  (a)  stratus 

(b)  cirrus  (c)  cumulus  (d)  mare’s  tail. 

. . (7)  The  relative  humidity  of  the  atmosphere  would  be  highest  when  the  readings  of  a wet- 

bulb  and  a dry-bulb  thermometer  are  (a)  farthest  apart  (b)  almost  the  same 

(c)  higher  on  the  wet  bulb  (d)  lower  on  the  wet  bulb. 

. . (8)  Seasons  on  the  earth  are  a result  of  (a)  the  revolution  of  the  earth  around  the  sun 

(b)  the  combined  effect  of  revolution  and  tilted  axis  (c)  the  rotation  of  the  earth 

(d)  prevailing  winds. 

. . (9)  The  sun’s  rays  strike  the  Northern  Hemisphere  at  the  greatest  slant  during  (a)  winter 

(b)  summer  (c)  autumn  (d)  spring. 

. . (10)  The  energy  from  the  sun  must  pass  through  more  of  the  atmosphere  in  getting  to  the 
earth  during  (a)  winter  (b)  spring  (c)  summer  (d)  autumn. 

. . (11)  Of  the  places  mentioned  here,  the  safest  during  a thunderstorm  is  (a)  under  a large 
tree  (b)  on  a beach  (c)  inside  a metal  automobile  (d)  in  an  open  field. 

. . (12)  Warm  water  rising  to  the  surface  of  a body  of  water  would  be  an  example  of  (a)  con- 
duction (b)  convection  (c)  radiation  (d)  diffusion. 

. . (13)  Steam  heating  systems  depend  mainly  on  the  fact  that  (a)  water  rises  when  heated 

(b)  it  takes  less  fuel  to  make  steam  than  to  warm  air  (c)  steam  heat  is  cheaper 
(d)  steam  gives  off  a large  amount  of  heat  when  it  condenses  into  water. 

. . (14)  A humidifier  (a)  adds  water  vapor  to  the  air  (b)  removes  water  vapor  from  the  air 

(c)  measures  the  humidity  of  the  air  (d)  keeps  the  air  dry. 

. . (15)  A foam-type  fire  extinguisher  works  by  (a)  removing  the  fuel  from  the  fire  (b)  re- 
ducing the  kindling  temperature  (c)  shutting  off  the  oxygen  supply  (d)  substituting 
a less  dangerous  fuel. 


PART  TWO.  Place  a T in  front  of  the  statement  if  it  is  true,  and  an  F if  it  is  false. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


As  warm  air  rises,  it  tends  to  contract. 

The  names  of  the  prevailing  winds  on  the  earth  indicate  the  direction  from  which  the 
winds  blow. 

Water  absorbs  heat  more  slowly  and  gives  it  up  more  slowly  than  most  substances  do. 

Warm  air  can  hold  more  moisture  than  the  same  amount  of  cool  air  can  hold. 

Heat  from  the  earth’s  surface  escapes  more  easily  on  cloudy  nights  than  on  clear 
nights. 

Without  winds,  the  temperatures  all  over  the  earth  would  be  the  same. 
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(7)  Dew  is  moisture  condensed  on  the  surface  of  cold  bodies,  especially  at  night. 

(8)  Most  of  the  weather  changes  take  place  within  the  atmosphere  below  ten  miles  high. 

(9)  When  a warm  front  advances,  the  barometer  usually  drops. 

(10)  The  warmest  weather  always  comes  in  summer. 

(11)  When  the  North  Pole  is  tilted  away  from  the  sun,  the  South  Pole  is  tilted  toward  the 

sun. 

(12)  The  sun  is  closest  to'the  earth  during  winter. 

(13)  The  coldest  weather  usually  comes  during  the  season  when  the  days  are  growing 

longer. 

(14)  Black  cloth  absorbs  radiant  heat  more  quickly  than  white  cloth. 

(15)  In  hot-water  heating  systems  it  is  necessary  to  boil  the  water. 

(16)  Heat  radiators  depend  upon  radiation,  conduction,  and  convection  to  heat  a room. 

(17)  Houses  can  be  insulated  and  be  made  nearly  fireproof  with  the  same  material. 

(18)  It  is  dangerous  to  try  to  put  out  an  oil  fire  with  water. 

(19)  Heat  is  needed  to  make  a liquid  evaporate. 

(20)  Spontaneous  combustion  means  burning  that  cannot  be  stopped. 

PART  THREE.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate  the 
defined  word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space  before 
the  definition. 

. . . . . (1)  lines  on  a weather  map  connecting  places  reporting 

the  same  air  pressure 

(2)  a large  quantity  of  air  with  about  the  same  conditions 

of  temperature,  pressure,  and  humidity  throughout 
(3)  a wind  of  seventy-five  miles  or  more  per  hour 

(4)  layers  of  clouds  covering  a large  portion  of  the  sky 

(5)  the  transfer  of  heat  from  molecule  to  molecule  by 

direct  contact 

(6)  a violent  windstorm  noted  for  its  funnel-shaped  cloud 

(7)  the  time  in  the  Northern  Hemisphere  when  the  sun 

appears  to  be  at  its  farthest  south  point  at  noon 

(8)  a material  which  reduces  the  loss  of  heat  and  is  itself 

a poor  conductor 

(9)  the  temperature  at  which  a fuel  will  start  to  burn 

(10)  the  part  of  the  atmosphere  10  to  50  miles  above  the 

earth 

(11)  a region  of  calm  near  the  equator 

(12)  the  amount  of  water  vapor  in  the  air 

(13)  instrument  measuring  air  pressure  by  means  of  a tube 

containing  mercury 

(14)  an  electric  discharge  which  usually  takes  place  during 

a thunderstorm 

(15)  lines  on  a weather  map  connecting  places  reporting 

the  same  temperature 


(a)  air  mass 

(b)  aneroid 

(c)  barometer 

(d)  cirrus  clouds 

(e)  conduction 

(f)  doldrums 

(g)  humidity 

(h)  hurricane 

(i)  insulator 

(j)  isobars 

(k)  isotherms 

(l)  kindling  temperature 

(m)  lightning 

(n)  radiation 

(o)  radiosonde 

(p)  stratosphere 

(q)  stratus  clouds 

(r)  summer  solstice 

(s)  thunder 

(t)  tornado 

(u)  winter  solstice 


Name, 


Date, 


Class, 


Unit  5 Test:  Investigating  the  Earth’s  Storehouse 


PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 


. . . . . (9) 
(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 


A form  of  matter  that  expands  to  fill  the  container  in  which  it  is  placed  is  (a)  a gas 

(b)  a liquid  (c)  solid  (d)  none  of  these. 

An  example  of  a metal  is  (a)  oxygen  (b)  nitrogen  (c)  iron  (d)  chlorine. 

An  example  of  a non-metal  is  (a)  aluminum  (b)  bronze  (c)  sulfur  (d)  silver. 

Two  substances  that  are  chemically  combined  form  (a)  a solution  (b)  a mixture 

(c)  a cyclotron  (d)  a compound. 

Water  is  made  up  of  the  elements  (a)  nitrogen  and  hydrogen  (b)  hydrogen  and  helium 
(c)  cadmium  and  oxygen  (d)  oxygen  and  hydrogen. 

The  most  common  “bullets”  used  to  split  atoms  are  (a)  neutrons  (b)  protons 

(c)  electrons  (d)  oxygen. 

A metal  that  can  be  used  in  an  atomic  pile  to  absorb  neutrons  is  (a)  cadmium 
(b)  gold  (c)  aluminum  (d)  silver. 

The  term  “fall-out”  means  (a)  the  loss  of  water  (b)  that  radioactive  dust  from  an 
atomic  explosion  has  fallen  back  to  earth  (c)  the  inability  of  certain  persons  to  work 
together  (d)  the  signal  to  drop  an  atomic  bomb. 

The  most  plentiful  of  all  elements  is  (a)  oxygen  (b)  nitrogen  (c)  carbon  (d)  hydrogen 

The  most  abundant  element  in  the  air  is  (a)  oxygen  (b)  nitrogen  (c)  carbon  (d)  hy- 
drogen. 

One  good  source  of  aluminum  is  (a)  deep  wells  (b)  petroleum  (c)  clay  (d)  iron  ore. 

Steel  is  an  alloy  made  of  (a)  copper  and  aluminum  (b)  iron  and  copper  (c)  lead  and 
zinc  (d)  iron  and  carbon. 

Sulfur  is  commonly  gotten  from  (a)  deep  wells  (b)  petroleum  (c)  clay  (d)  iron  ore. 

Rusting  of  iron  occurs  when  iron  combines  with  (a)  zinc  (b)  lead  (c)  oxygen 

(d)  nitrogen. 

Glass  is  most  commonly  made  from  (a)  clay  (b)  iron  ore  (c)  sand  (d)  alloys. 

An  element  is  always  made  up  of  (a)  at  least  two  compounds  (b)  two  mixtures  (c)  its 
own  kind  of  atoms  (d)  different  atoms. 


(17)  If  a bombarded  atom  absorbs  a neutron  (a)  its  weight  remains  the  same  (b)  it  be- 
comes an  entirely  new  substance  (c)  it  becomes  heavier  (d)  it  changes  into  elec- 
trons. 

(18)  “Tagged  elements”  are  those  that  are  (a)  labeled  for  shipping  (b)  prepared  for  use 
in  the  atom  bomb  (c)  radioactive  and  can  be  detected  with  a Geiger  counter  (d)  the 
last  four  elements  discovered. 


(19)  When  uranium  238  is  bombarded  ( in  an  atomic  pile),  it  changes  into  an  element 

called  (a)  neptunium  (b)  uranium  250  (c)  helium  (d)  oxygen. 

(20)  The  term  “conservation  of  natural  resources”  refers  to  (a)  wasting  the  resources 

(b)  hoarding  the  resources  (c)  careful  use  of  resources  (d)  rapid  burning  of  forests. 
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PART  TWO.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate  the 
word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space  before  the 
definition. 

(1)  a property  of  giving  off  radiant  energy  through  atomic 

disintegration 

(2)  a negative  particle  of  electricity 

(3)  a light,  strong  metal  used  in  airplanes  and  in  the  home 

(4)  an  instrument  used  to  detect  the  presence  of  a radioactive 

substance 

(5)  the  smallest  particle  of  an  element 

(6)  a neutral  particle  in  the  nucleus  of  an  atom 

(7)  the  state  of  matter  which  does  not  change  its  shape  to  fit  any 

vessel 

(8)  the  smallest  part  of  any  compound  that  has  the  properties  of 

that  compound 

(9)  a yellow  element  used  in  making  acid  and  paper 

(10)  a substance  made  up  of  two  or  more  metals 

(11)  a man-made  element 

(12)  any  substance  that  flows  more  or  less  freely,  like  water 

(13)  a kind  of  coal  from  which  we  get  coal  tar 

(14)  applying  a coat  of  zinc  to  iron 

(15)  a kind  of  water  that  requires  much  soap  to  make  suds 


space  before  the 

(a) 

alloy 

(b) 

aluminum 

(c) 

atom 

(d) 

cadmium 

(e) 

conservation 

(f) 

cyclotron 

(g) 

electron 

(h) 

element 

(i) 

galvanizing 

(j) 

Geiger  counter 

(k) 

hard  coal 

(1) 

hard  water 

(m) 

liquid 

(n) 

mineral 

(o) 

mixture 

(P) 

molecule 

(q) 

neutron 

(r) 

plutonium 

(s) 

proton 

(t) 

radioactivity 

(u) 

soft  coal 

(v) 

soft  water 

(w) 

solid 

(x) 

steel 

(y) 

sulfur 

PART  THREE.  If  the  statement  is  true,  place  a T in  front  of  it.  If  it  is  false,  make  it  a true 
statement  by  replacing  the  underlined  word  with  another  word  or  phrase.  Write  the  new  word  or 
phrase  in  the  blank  in  front  of  the  statement. 

Example: T. Bacteria  are  small  plants. 

....  ....  Bacteria  are  small  animals. 


(1)  Pitchblende  is  a good  source  of  uranium. 

(2)  The  process  that  causes  the  sun’s  heat  and  light  is  atomic  fission. 

(3)  Scientists  have  put  atomic  energy  to  peacetime  uses. 

(4)  Counting  both  natural  and  man-made  elements,  there  are  now  100  elements 
in  all. 

(5)  The  most  common  mineral  in  seawater  is  sodium  chloride. 

(6)  Nitrogen  slows  down  burning  of  materials  in  the  air  because  it  is  an  inac- 
tive gas. 

(7)  More  salt  will  dissolve  in  cold  water  than  in  hot  water. 

(8)  Alloys  have  the  same  properties  as  the  metals  from  which  they  are  made. 

(9)  The  present  supply  of  ^ is  limited. 

(10)  Because  it  leaves  little  ash  after  burning,  hard  coal  is  used  by  many  people 
for  heating  homes. 


Name, 


Date, 


Class, 


Unit  6 Test:  Improving  the  World’s  Food  Supply 


PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 


(1) 

(2) 

(3) 

(4) 

(5) 


(7) 

(8) 
(9) 

(10) 

(11) 

(12) 


(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 


The  green  coloring  matter  in  leaves  is  (a)  carbon  monoxide  (b)  brom  blue  (c)  chlo- 
rophyll (d)  starch. 

The  openings  in  the  lower  surface  of  most  leaves  through  which  gases  pass  are  called 

(a)  stomates  (b)  veins  (c)  chloroplasts  (d)  mouths. 

A gas  that  is  used  up  in  the  process  of  foodmaking  in  the  green  leaf  is  (a)  nitrogen 

(b)  hydrogen  (c)  helium  (d)  carbon  dioxide. 

Glucose  is  (a)  a simple  sugar  found  in  many  plants  (b)  a dye  used  to  test  for  carbon 
dioxide  (c)  a kind  of  paste  made  from  plants  (d)  a mineral  necessary  for  growth. 
Epidermis  refers  to  (a)  the  small  roots  through  which  liquids  enter  the  plant  (b)  the 
tubes  in  the  stem  through  which  liquids  pass  (c)  the  upper  or  lower  surface  of  a leaf 
(d)  a plant  disease. 

If  equal  quantities  of  water  are  poured  over  equal  amounts  of  dry  sand  and  humus  in 
different  containers  and  allowed  to  filter  through,  (a)  the  most  water  will  filter 
through  the  sand  (b)  the  most  will  filter  through  the  humus  (c)  the  amounts  that 
will  filter  through  will  be  the  same  (d)  all  the  water  will  filter  through  each. 

Bacteria  in  the  roots  of  pea  plants  help  fertilize  the  soil  by  (a)  building  nitrogen  into 
compounds  that  plants  can  use  (b)  removing  injurious  bacteria  (c)  depositing  car- 
bon dioxide  in  the  soil  (d)  using  up  all  the  humus. 

Of  the  following  soil  types,  the  finest  particles  are  found  in  (a)  sand  (b)  gravel 

(c)  humus  (d)  clay. 

The  pollen  grains  of  a plant  are  produced  in  the  (a)  ovary  (b)  ovule  (c)  pistil 

(d)  stamen. 

Fertilization  refers  to  (a)  a bee  collecting  nectar  (b)  pollen  blowing  from  one  plant 
to  another  (c)  the  union  of  a sperm  cell  with  the  nucleus  of  an  egg  cell  (d)  the  way 
seeds  are  scattered. 

A plant  without  a bright  color  or  strong  odor  which  produced  its  pollen  on  structures 
high  above  the  plant  would  most  likely  (a)  depend  on  man  to  scatter  the  pollen  (b)  be 
wind-pollinated  (c)  be  insect-pollinated  (d)  never  pollinate  another  plant. 

If  the  tails  of  parent  mice  are  cut  off  for  seven  generations,  in  the  eighth  generation 
you  would  expect  the  mice  (a)  to  be  without  tails  when  they  are  born  (b)  to  have  tails 
about  a third  as  long  as  their  parents’  tails  before  cutting  (c)  to  have  tails  about  the 
same  length  as  those  of  their  parents  (d)  to  have  tails  twice  as  long  as  those  of  their 
parents. 

Since  black  color  is  dominant  in  guinea  pigs,  it  would  be  unlikely  for  parents  with 
genes  for  black  only  to  have  (a)  black  offspring  (b)  black  males  (d)  black  females 
(d)  white  offspring. 

An  example  of  an  acquired  trait  in  man  is  (a)  eye  color  (b)  natural  hair  color 
(c)  suntan  (d)  shape  of  ears. 

The  pistil  of  a flower  is  usually  adapted  to  (a)  repel  insects  (b)  collect  pollen 
(c)  produce  pollen  grains  (d)  grafting. 

The  life  cycle  of  insects  like  grasshoppers  and  crickets  includes  (a)  two  stages 

(b)  three  stages  (c)  four  stages  (d)  five  stages. 

To  kill  insects  that  have  chewing  mouth  parts,  it  is  customary  to  (a)  spray  with  a 
stomach  poison  the  plant  they  feed  upon  (b)  spray  a poison  on  the  insect  directly 

(c)  depend  on  the  birds  to  eat  them  (d)  destroy  their  breeding  places. 

Among  animals,  perhaps  man’s  chief  competitors  are  the  (a)  birds  (b)  elephants 

(c)  insects  (d)  fish. 

The  most  destructive  stage  of  the  cabbage  butterfly  is  the  (a)  egg  (b)  larva  (c)  pupa 

(d)  adult. 

Fungus  plants  cannot  grow  in  canned  foods  because  they  cannot  get  (a)  sugar  (b)  food 
(c)  light  (d)  oxygen. 


Blackwood:  Experiences  in  Science 


[11] 
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PART  TWO.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate  the 
word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space  before  the 
definition. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 


an  egg-producing  organ  in  a female  plant  or  animal 

a plant  or  animal  that  is  the  result  of  “crossing”  or 
mating  parents  with  different  traits 

kind  of  poison  needed  for  insects  that  suck  plant  juices 

one  of  the  small  bodies  found  in  the  nucleus;  it  contains 
the  genes  which  pass  on  hereditary  traits 

a tiny  plant  or  animal  in  its  early  stage  of  development 

a substance  which  is  lacking  in  fungus  plants 

an  inherited  trait  which  will  not  develop  in  a plant  or  an 
animal  if  the  plant  or  animal  has  any  dominant  genes  for 
the  opposite  trait 

a thick-walled  plant  cell  which  can  live  through  unfavorable 
conditions  and  later  produce  a new  plant 

compounds  made  by  nitrogen-fixing  bacteria 

the  act  of  wearing  away,  as  land  by  the  action  of  water 

an  animal  or  plant  which  differs  from  the  parents  in 
having  a new  trait  which  can  be  inherited 


(a)  carbon  dioxide 

(b)  chlorophyll 

(c)  chromosome 

(d)  contact  poison 

(e)  dominant 

(f)  embryo 

(g)  erosion 

(h)  fertilization 

(i)  humus 

(j)  hybrid 

(k)  larva 

(l)  mutant 

(m)  nitrogen  compounds 

(n)  ovary 

(o)  pupa 

(p)  recessive 

(q)  spiracles 

(r)  spore 

(s)  starch 

(t)  stomach  poison 

(u)  stomate 


(12)  breathing  pores  in  the  bodies  of  insects 

(13)  the  wormlike  stage  in  the  life  cycle  of  many  insects 

(14)  part  of  the  soil  rich  in  decaying  organic  matter 

(15)  the  quiet  stage  in  the  development  of  an  insect 


PART  THREE.  If  the  statement  is  true,  place  a T in  front  of  it.  If  it  is  false,  make  it  a true 
statement  by  replacing  the  underlined  word  with  another  word  or  phrase.  Write  the  new  word  or 
phrase  in  the  blank  in  front  of  the  statement. 


Example: 


T _ 
plants 


Bacteria  are  small  plants. 
Bacteria  are  small  animals. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 


During  photosynthesis,  oxygen  is  given  off. 

Photosynthesis  takes  place  best  in  the  dark. 

Most  of  the  water  needed  by  plants  is  taken  in  through  the  leaves. 

In  asexual  reproduction  the  offspring  are  usually  like  the  parents. 

The  ability  to  speak  English  is  an  acquired  trait. 

Plowing  across  the  slope  of  a field  rather  than  up  and  down  is  contour 
plowing. 

It  is  possible  to  graft  the  twig  of  one  kind  of  apple  to  the  seedling  of  another 
type  of  apple  tree. 

Hybrid  plants  sometimes  look  like  their  parent  plants. 

Earthworms  are  considered  very  harmful  to  the  soil. 

Good  soil  has  many  bacteria  in  it. 
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Name 


Date 


Class 


Unit  7 Test:  Doing  the  World’s  Work 

PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 

(1)  Water  before  it  falls  over  a power  dam  has  (a)  no  energy  (b)  stored-up  energy 

(c)  energy  of  motion  (d)  radiant  energy. 

.....  (2)  The  temperature  at  which  a material  will  begin  to  burn  is  called  its  (a)  boiling  point 
(b)  carbon  temperature  (c)  kindling  temperature  (d)  energy. 

(3)  An  important  way  in  which  a Diesel  engine  is  different  from  a gasoline  engine  is  that 

it  (a)  has  no  spark  plugs  (b)  is  an  external -combustion  engine  (c)  is  an  internal- 

combustion  engine  (d)  has  no  power  stroke. 

(4)  In  a flashlight,  electrical  energy  is  changed  into  (a)  mechanical  energy  (b)  chemical 

energy  (c)  heat  and  light  energy  (d)  radiant  energy. 

(5)  If  a girl  lifts  a 10-pound  weight  3 feet  she  has  done  (a)  no  work  (b)  foot-pounds 

of  work  (c)  7 foot-pounds  of  work  (d)  30  foot-pounds  of  work. 

(6)  A teeter-totter  is  10  feet  long.  An  80 -pound  boy  sits  at  one  end,  6 feet  from  the 

fulcrum.  What  must  be  the  weight  of  another  person  sitting  at  the  other  end  to  balance 
the  boy?  (a)  80  pounds  (b)  100  pounds  (c)  120  pounds  (d)  200  pounds. 

(7)  If  100  foot-pounds  of  work  is  done  on  a pulley  to  lift  50  pounds  1 % feet,  the  efficiency 

of  the  pulley  is  (a)  50%  (b)  75%  (c)  100%  (d)  200%. 

(8)  A machine  which  can  lift  3,300  pounds  100  feet  in  60  seconds  has  (a)  1 horsepower 

(b)  10  horsepower  (c)  100  horsepower  (d)  550  horsepower. 

(9)  If  a north  pole  of  one  magnet  is  brought  near  the  north  pole  of  another  magnet  and 

each  is  free  to  move,  (a)  they  will  be  repelled  (b)  they  will  be  attracted  (c)  they 
will  stand  still  (d)  they  will  spark. 

(10)  A generator  is  a device  to  (a)  change  static  electricity  to  current  electricity 

(b)  change  electrical  energy  to  mechanical  energy  (c)  change  mechanical  energy 
to  electrical  energy  (d)  prevent  fuses  from  blowing  out. 

(11)  An  instrument  which  measures  the  electrical  power  used  is  the  (a)  kilowatt-hour 

meter  (b)  armature  (c)  voltmeter  (d)  transformer. 

(12)  In  order  for  a submarine  to  dive  quickly,  (a)  air  is  forced  into  its  ballast  tanks 

(b)  sandbags  are  thrown  out  (c)  water  is  emptied  from  its  ballast  tanks  (d)  water 
is  allowed  to  flow  into  its  ballast  tanks. 

(13)  An  electrically  neutral  substance  (a)  has  fewer  protons  than  electrons  (b)  has  more 

protons  than  electrons  (c)  has  the  same  number  of  electrons  and  protons  (d)  has 
more  electrons  than  protons. 

(14)  A piece  of  wood  weighs  2 pounds  in  air;  if  floated  in  water,  it  will  displace  (a)  2 pounds 

of  water  (b)  1 pound  of  water  (c)  no  water  (d)  62.5  pounds  of  water. 

(15)  A feature  of  a turbo-prop  jet  engine  which  a ram-jet  and  a turbo-jet  do  not  have  is 

the  (a)  combustion  chamber  (b)  spark  source  (c)  propeller  (d)  air  intake. 

PART  TWO.  If  the  statement  is  true,  place  a T in  front  of  it.  If  it  is  false,  make  it  a true 

statement  by  replacing  the  underlined  word  with  another  word  or  phrase.  Write  the  new  word  in 

the  blank  in  front  of  the  statement. 

(1)  The  fuel  of  an  internal-combustion  engine  burns  within  the  cylinder. 

(2)  A doorknob  is  an  example  of  an  inclined  plane  machine . 

(3)  The  burned  gases  of  a gasoline  engine  are  released  on  the  exhaust  stroke. 

(4)  To  burn  well,  a candle  needs  a good  supply  of  oxygen. 

(5)  In  a parallel  circuit  all  the  bulbs  will  go  out  if  one  bulb  goes  out. 

(6)  Alternating  current  is  produced  in  the  armature  of  a generator. 

(7)  The  center  terminal  of  a dry  cell  is  the  positive  terminal. 
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, (8)  A wheelbarrow  is  an  example  of  a lever. 

I ,/  (9)  When  a pulley  has  two  ropes  supporting  the  weight  to  be  lifted,  a force 

f , greater  than  the  weight  is  needed  to  lift  it. 

f (10)  The  rate  of  doing  work  is  called  efficiency. 


(11)  Transformers  are  used  to  change  the  voltage  in  electrical  circuits. 

(12)  If  the  number  of  turns  of  wire  on  an  electromagnet  is  increased  and  the 

current  remains  the  same,  the  electromagnet  is  stronger. 

(13)  When  a boy  kicks  a football  with  his  toe,  the  force  of  his  toe  on  the  ball 

is  greater  than  the  force  of  the  ball  on  his  toe . 

(14)  As  the  air  moves  rapidly  over  an  airplane  wing,  the  air  pressure  above 

the  wing  is  less  than  below  the  wing. 

(15)  It  is  possible  for  jet  planes  to  fly  faster  than  the  speed  of  sound. 

PART  THREE.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate 
the  defined  word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space 
before  the  definition. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 


any  device  which  puts  force  and  motion  to  work 

the  force  times  the  distance  the  force  moves  a body 

the  unit  for  measuring  electrical  pressure 

the  unit  for  measuring  electric  current 

a device  that  connects  or  disconnects  the  transmission 
from  the  engine 

air  pressure  under  the  wing  of  an  airplane 

a piece  of  metal  or  a coil  of  wire  which  rotates  or  moves 

back  and  forth  in  a magnetic  field 

the  forward  motion  given  to  an  airplane 

gas  required  to  support  burning 

electricity  produced  by  the  rubbing  together  of  two 
objects 

a negative  particle  of  electricity 

the  ability  to  do  work,  to  move  objects 

a device  to  step  up  or  step  down  voltage 

a bar  used  to  move  an  object  by  means  of  a fulcrum 

lines  that  show  the  amount  and  direction  of  a magnetic 
field 


(a)  aileron 

(b)  ampere 

(c)  armature 

(d)  carbon  dioxide 

(e)  clutch 

(f)  current  electricity 

(g)  electron 

(h)  energy 

(i)  fuselage 

(j)  inertia 

(k)  lever 

(l)  lift 

(m)  lines  of  force 

(n)  machine 

(o)  oxygen 

(p)  power 

(q)  static  electricity 

(r)  thrust 

(s)  transformer 

(t)  volt 

(u)  work 


Name 


Date 


Class, 


Unit  8 Test:  Speeding  Coiiimiinicalion 

PART  ONE.  Place  the  letter  of  the  best  answer  in  the  space  before  the  statement. 

^ (1)  All  sounds  are  a result  of  (a)  temperature  changes  (b)  vibrations  (c)  electromag- 

netic waves  (d)  vacuums. 

(2)  To  lower  the  pitch  of  a violin  string,  it  would  be  necessary  to  (a)  loosen  the  string 

(b)  tighten  the  string  (c)  bow  faster  (d)  bow  with  more  vigor. 

(3)  The  box  on  a violin  or  bass  viol  helps  give  the  sounds  (a)  better  echoes  (b)  higher 

frequencies  (c)  lower  frequencies  (d)  better  resonance. 

(4)  If  you  watched  a man  200  yards  away  split  a log  with  an  ax,  you  would  probably 

(a)  hear  the  sound  before  you  saw  the  ax  strike  the  log  (b)  hear  the  sound  after 
you  saw  the  ax  strike  the  log  (c)  hear  the  sound  at  the  same  instant  you  saw  the 
ax  strike  the  log  (d)  be  unable  to  hear  a sound  at  all. 

(5)  What  two  characteristics  of  light  does  a periscope  best  illustrate?  (a)  Light  can  be 

refracted  and  reflected,  (b)  Light  can  be  reflected,  and  it  travels  in  straight  lines. 

(c)  Light  vibrates  in  more  than  one  direction  and  is  made  up  of  different  colors. 

(d)  Light  travels  very  fast  and  can  be  bent  by  a prism. 

(6)  The  part  of  a camera  which  is  most  nearly  like  the  retina  of  the  eye  is  the  (a)  lens 

(b)  shutter  (c)  box  (d)  film. 

.....  (7)  The  lens  of  a normal  eye  is  (a)  spherical  in  shape  (b)  concave  (c)  convex  (d)  flat. 

(8)  An  essential  part  of  a telegraph  sounder  is  (a)  an  earphone  (b)  a switch  (c)  an 

electromagnet  (d)  a human  voice. 

(9)  Radio  waves  and  light  waves  are  alike  in  (a)  frequency  of  vibration  (b)  being  made 

up  of  colors  (c)  traveling  at  the  same  speed  (d)  no  way  at  all. 

(10)  In  radio  broadcasting,  the  wave  that  is  broadcast  when  sound  is  introduced  is  said  to 

be  (a)  modified  (b)  magnetized  (c)  reflected  (d)  amplified. 

(11)  A photoelectric  cell  is  able  to  (a)  change  electrical  energy  into  light  (b)  take  photo- 
graphs (c)  change  light  energy  into  electrical  energy  (d)  reproduce  sound. 

(12)  Radar  operation  depends  on  the  fact  that  radio  waves  (a)  are  received  on  radio  sets 

(b)  can  be  changed  into  sound  waves  (c)  can  be  reflected  by  solid  surfaces  (d)  get 
weaker  as  they  travel  farther. 

(13)  The  number  of  complete  oscillations  of  a wave  each  second  is  called  its  (a)  wave 

length  (b)  frequency  (c)  velocity  (d)  distance. 

(14)  A correct  way  of  writing  30,000,000  in  powers -of-ten  notation  is  (a)  3 x 10^ 

(b)  3x104  (c)3xl06  (d)3xl0L 

(15)  Perhaps  the  shortest  observed  electromagnetic  waves  are  the  (a)  cosmic  rays 

(b)  X rays  (c)  visible  light  (d)  infrared  rays. 


PART  TWO.  If  the  statement  is  true,  place  a T in  front  of  it.  If  it  is  false,  make  it  a true 
statement  by  replacing  the  underlined  word  with  another  word  or  phrase.  Write  the  substituted 
word  in  the  blank  in  front  of  the  statement. 


(1)  The  negative  of  a picture  is  dark  where  the  subject  is  dark. 

(2)  Light  travels  faster  than  sound. 

(3)  When  an  object  vibrates  faster,  it  gives  a sound  of  higher  pitch. 
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(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 


Blue  color  reflects  all  the  colors  except  blue . 

The  colors  of  the  spectrum  c^  be  blended  into  white  light. 

The  bouncing  back  of  light  waves  from  a shiny  surface  is  called  reflection. 

All  electromagnetic  waves  travel  at  the  same  speed. 

A nearsighted  person’s  vision  would  be  corrected  by  using  glasses  with 
concave  lenses. 

The  receiver  of  a telephone  is  most  likely  to  have  an  electromagnet  in  it. 

A radio  receiver  must  change  modified  radio  waves  back  into  carrier 
waves. 


PART  THREE.  Read  the  definition  of  the  word  or  phrase  in  the  left  column.  Then  locate 
the  defined  word  or  phrase  in  the  right  column.  Place  the  letter  of  the  word  in  the  blank  space 
before  the  definition. 


(1)  the  sound  depending  on  a certain  number  of  vibrations 
per  second 

(2)  very  high-frequency  radio  waves  such  as  are  used  in 
radar  for  scanning  purposes 

(3)  submarine  detection  and  ranging  apparatus 

(4)  an  arrangement  of  rays  of  light  or  color  according  to 
their  wave  lengths 

(5)  the  ability  of  the  eye  to  focus  on  objects  at  different 
distances 

(6)  a piece  of  metal  or  a coil  of  wire  that  rotates  or  moves 
back  and  forth  in  a magnetic  field 

(7)  the  tube  used  in  a television  receiver  to  reproduce  the 
image 

(8)  a likeness  on  a screen 

(9)  source  of  human  voice 

(10)  a device  for  making  a sound  or  signal  louder  or  stronger 

(11)  the  ability  of  the  retina  to  hold  an  image  at  least  Vig  of  a 
second 

(12)  an  electrified  layer  of  the  upper  atmosphere 

(13)  describes  a person  whose  eye  focuses  an  image  sharply 
in  front  of  the  retina 

(14)  an  air  tube  leading  from  the  back  of  the  mouth  to  the 
cavity  of  the  middle  ear 

(15)  an  electric  device  used  to  open  or  close  circuits  under 
remote  control 


(a)  accommodation 

(b)  amplifier 

(c)  armature 

(d)  Eustachian  tube 

(e)  farsighted 

(f)  image 

(g)  ionosphere 

(h)  larynx 

(i)  very  short  waves 

(j)  nearsighted 

(k)  oscillator 

(l)  persistence  of  vision 
(m)  picture  tube 

(n)  pitch 

(o)  radar 

(p)  relay 

(q)  resonance 

(r)  retina 

(s)  sonar 

(t)  spectrum 

(u)  telescope 
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